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ABSTRACT 

All of the genera previously assigned to the Atelecyclidae Ortmann, seusu lato (Decapoda: 
Brachyura) have been systematically evaluated and assigned to appropriate families. In addition 
to systematic observations, a cladistic analysis was performed on the fourteen genera with 
recent representatives. The cladistic analysis supported the conclusions drawn from classical 
systematic observations in placing the genera into four separate families. Belliidae Guinot is 
comprised of Bellia , Acanthocyclus, Corystoides, and Heterozius. Thiidae Dana includes Tina 
and Kraussia. Cheiragonidae Ortmann embraces Tehnessus, Erimacrus , and MontezumeUa. 
Atelecyclidae sensu stricto, consists of Atelecyclus , Peltariou , Knmopeltariou , Pteropeltarion , 
and Trichopeharion (= Trachycarcinus). Avitelinessus has been assigned to the Dakoticancridae, 
Cyclocancer to the ?Cancridae, and Pliosoina to the Majidae. 

A detailed systematic study of Trichopeharion greggi , Miocene in age, was conducted based 
upon over 140 specimens. Comparisons between T. greggi , the closely allied species 
Trichopeharion fantasticum (endemic to New Zealand), and other species assigned to 
Tricliopeltarion and Trachycarcinus resulted in the synonymization of the two genera, resolving 
the longstanding debate of differentiating between them. Paedomoiphism was suggested as a 
possible explanation for the variations in size, shape, and ornamentation that were used by pre¬ 
vious authors to separate the two genera. Synonymizing Trachycarcinus with Trichopeharion 
increases the number of species of Trichopeharion in the fossil record from one to seven. 
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Introduction 

The Atelecyclidae comprises a relatively small group of 
morphologically distinctive, dominantly deep-water crabs 
known from localities throughout the world. They are almost 
always rare elements in the modem biota. Atelecyclids are 
even less common in the fossil record. The entire fossil 
record of the family, as it is defined herein, consists of seven 
species in one genus. Despite the distinctiveness of authentic 
atelecyclids, many genera, properly belonging to other fami¬ 
lies, have been assigned to the family at one time or another 

This study investigates the taxonomy of fossil and living 
brachyuran crabs that at one time or another have been 
included in the Atelecyclidae. The fossils are mostly prob¬ 
lematic, in part because the atelecyclid fossil record is quite 
poor, and because the placement of many of the supposed 
fossil representatives of the family is highly questionable. 

A cladistic analysis of 14 extant genera has been uti¬ 
lized to improve the understanding of the phylogeny of the 
family, and to test the classical systematics. Thus, the pur¬ 
poses of this work are to define these crabs and their key 
characters, to summarize the complex history of their clas¬ 
sification, to present a cladistic analysis of the extant gen¬ 
era, and to provide detailed systematic descriptions of taxa 
that have not been recently treated. 

General Characteristics of Atelecyclidae 

In the past, authors have associated the atelecyclids with 
the superfamilies Cancroidea, Brachyrhyncha, and 
Corystoidea. Guinot (1989) placed the atelecyclids within the 
superfamily Corystoidea, Rathbun (1930b) placed them within 
the superfamily Brachyrhyncha, and Glaessner (1969) placed 
Atelecyclidae in the section Cancridea. The relative placement 
of the genera within families and superfamilies has changed 
throughout taxonomic history and is extremely confusing. 

Figure 1 provides a detailed schematic of brachyuran 
morphology. 

As defined by Alcock (1899, p. 2-5) the tribe 
Cancroidea, or Cyclometopa, possesses the following char¬ 
acters: Carapace variable in shape, being broader than long, 
or longer than broad. Anterolateral margins generally 
arched, sometimes strongly. Posterolateral margins conver¬ 
gent, sometimes very strongly. Front broad and horizontal¬ 
ly or obliquely deflexed. Front sometimes prominent, but 
never forms a pointed rostrum with the basal antennal 
joints for pillars as in spider crabs. Buccal orifice square 
cut, except in the Corystidae, where anterior angles may be 
rounded and convergent with anterior boundary being 
indefinite. Palp of external maxillipeds almost always artic¬ 
ulates with anterointemal angle of merus. Epistome trans¬ 
verse, never long, sometimes linear and sunken, and indis¬ 
tinguishable in the Corystidae. Antennules fold, either 
transversely or longitudinally. Abdomen of male occupies 
all of space between last pair of legs. Genital ducts of male 
open on bases of last pair of legs. 


Characters that have been used by Borradaile (1907, p. 
481) and others to distinguish the atelecyclids from other 
cancroid families are as follows: Body shapes of various 
families elongate-oval, wider than long, round, transversely 
oval, hexagonal, or subcircular. Orbits can be complete, or 
incomplete. Antennal flagella, when present, can be long 
and hairy or short and not hairy. Antennules may fold longi¬ 
tudinally or transversely. Presence or absence of a rostrum 
is used to distinguish between certain families. Fore edge of 
the mouth, or buccal frame, sharply cut in some families and 
indistinct in others. Location of articulation between carpus 
and merus of third maxillipeds is another distinguishing 
character, as is the presence of a lobe on the inner angle of 
the endopodite of the third maxillipeds. Other useful charac¬ 
ters include: a) whether the eyes are unprotected or sheltered 
within the orbit, b) the degree to which the branchial region 
is swollen, c) the location of the male genital openings, and 
d) adaptation of the legs for swimming. 

Characters that authors have used to designate subgroups 
within the Atelecyclidae have led to the establishment of 
subfamilies. Rathbun (1930b) separated the Atelecyclinae 
(= Atelecyclidae) from the Acanthocyclinae (= Belliidae) 
based on the following: The Atelecyclinae possess an anten¬ 
na that succeeds the basal article that is stout and provided 
with a flagellum. Antennules fold within their cavity. Front, 
between the antennae, is cut into two, three, or four teeth, or 
is entire. The Acanthocyclinae have antennae that are rudi¬ 
mentary or absent. Antennules are stout and too large to 
retract within their cavity. Carapace rotund. 

Sakai (1976, p. 306-316) used a classification system 
that separated the atelecyclids into two subfamilies, 
Atelecyclinae and Thiinae. The Atelecyclinae are defined as 
having a carapace that is suboval or oblong to pentagonal. 
Carapace regions are fairly well defined. Anterolateral mar¬ 
gins usually bear teeth. Front cut into two, three, or four 
teeth. Movable part of antennal peduncle is well developed, 
stout, and provided with a flagellum. Basal segment of 
antenna either fixed or slightly movable. The Thiinae are 
defined by having a subcircular carapace that have regions 
which are not delimited. External maxillipeds entirely close 
buccal orifice. Anterolateral margins denticulate or entire. 
Front cut into two lobes, which may again be subdivided 
into two lobules. Basal joint of the antennae fixed. 

While the aforementioned characters have been used previ¬ 
ously to define groups, authors have used them in different com¬ 
binations. This has led to varying classification systems which 
diagnose families and subfamilies differently. Thus, a new com¬ 
prehensive diagnosis for the Atelecyclidae is warranted. 

History of the Atelecyclidae 

The genera that have been included in the Atelecyclidae 
have had a very complex history of classification. Early 
authors did not agree in taxonomic placement of the genera 
in question, nor did they always assign the same taxonomic 
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Figure 1. Dorsal (top), orbital (central), and ventral (bottom) views of a portunid crab showing terms used in descriptions. 
From Rathbun, 1930b. 
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Table 1. Classification systems of various authors. The genera considered in this study are set in boldface italics. 


H. Milne Edwards 
and Lucas, 1843 

Dana,1852a 

Miers, 1886 

Ortmann, 1893 

Alcock, 1899 

Section Brachyura 

Order Eubrachiata 

Brachyura 

Brachyura 

Brachyura 

Family Catometopes 

Tribe Macroura 

Natural Group Oxyrhyncha 

Cancroidea 

Tribe Cyclometopa 

Genus Atelecyclus 

Tribe Anomoura 

Natural Group Catometopa 

Cyclometopa 

(=Cancroidea) 

Genus Acanthocyclus 

Subtribe Dromidea 

Natural Group 

Parthenopini 

Family Telphusidae 

Genus Corystoides 

Subtribe Raninidea 

Cyclometopa 

Family Pathenopidae 

Family Xanthidae 


Subtribe Bellidea 

(=Cancroidea) 

Family Eumendonidae 

Family Portunidae 


Family Bellidae 

Legion Cancrinea 

Family Trichiidae 

Family Corystidae 


Genus Bellia 

Legion Thelphusinea 

Family Cheiragonidae 

Genus Corystes 


Genus Corystoides 

Legion Corystoidea 

Genus Cheiragonus 

Genus Corystoides 


Tribe Brachyura 

Genus Hypopeltarion 

(=Tehuessus) 

Genus Bellia 


Subtribe Maiuidea 

(=Peltarion) 

Cancrini 

Genus Gomeza 


Subtribe Cancroidea 

Genus Gomeza 

Family Atelecyclidae 

Genus Podocadactes 


Legion Cancrinea 

Legion Cyclinea 

Genus Atelecyclus 

Genus Nautilocorystes 


Legion Telphusinea 
Legion Cyclinea 

Family Acanthocyclidae 
Genus Acanthocyclus 
Subtribe Corystoidea 
Family Trichoceridae 
Family Thiidae 

Genus Thia 

Family Corystidae 

Genus Corystes 

Genus Peltariou 

Genus Dicera 

Genus Telmessus 

Genus Pseudocorystes 
Genus Atelecyclus 
Genus Gomeza 

Subtribe Grapsoidea 
Subtribe Leucosoidea 

Genus Acauthocyclus 

Genus Hypopeltarion 
( =Peltariou) 

Family Cancrinidae 

Genus Pseudocorystes 
Family Cancridae 
Subfamily Cancrinae 
Subfamily Pirimelinae 
Subfamily Thiinae 

Genus Thia 

Genus Kraussia 
Subfamily Atelecyclinae 
Genus Atelecyclus 
Genus Eriinacrus 
Genus Hypopeltarion 
(= Peltariou ) 

Genus Pliosoma 

Genus Trichopeltarium 
( =Trichopeltariou) 
Genus Trachycarcinus 
Subfamily Acanthocyclinae 
Genus Acauthocyclus 
Subfamily Trichiinae 


name or ranking to subdivisions of the Brachyura. The lack 
of uniform taxonomic designations leads to confusion when 
tracing the genera through their taxonomic histories. The 
systematic position of several genera continues to be in 
question. Many of the classification systems mentioned 
below are summarized in Table 1. 

In 1843, Henry Milne Edwards and Lucas assigned 
Atelecyclus Leach, Acanthocyclus H. Milne Edwards and 
Lucas, and Corystoides H. Milne Edwards and Lucas to 
the family Catometopes. The family was placed in the sec¬ 
tion Brachyura. 

In 1852a, 1852b, Dana considered Brachyura to be a tribe of 
the order Eubranchiata along with two other tribes, Anomoura 
and Macroura (Table 1). His Brachyura consisted of five sub- 
tribes: the Maiuidea, Cancridea, Grapsoidea, Leucosoidea, and 
Corystoidea. The Cancridea was composed of three legions: 
the Cancrinea, Telphusinea, and Cyclinea. The latter contained 
the genus Acanthocyclus as part of the family Acanthocyclidae. 
The subtribe Corystoidea consisted of three families: 


Trichoceridae, Thiidae, and Corystidae. The latter contained 
two genera now referred to the Atelecyclidae, Atelecyclus 
Qrtmann and Peltarion Jacquinot, and a third genus Telmessus 
White, now referred to the Cheiragonidae (Stevcic, 1988). 
Other genera of the Corystidae included Pseudocorystes 
Edwards, Gomeza Gray, Corystes Latreille, Oeidia De Haan, 
and Dicer a De Haan. At that time, the Corystidae embraced 
the genera now included within the Atelecyclidae. Bellia and 
Corystoides were placed in the Bellidae, but they were classi¬ 
fied as anomourans. Today, these two genera are considered 
to be clearly Brachyura, not Anomoura. 

Miers (1886) recognized natural groups of the 
Brachyura. His natural group Cyclometopa (= Cancroidea) 
contained four legions (Table 1). The Corystoidea legion 
contained the genus Hypopeltarium , which has since been 
synonymized with Peltarion. This was the only genus of the 
current atelecyclids recognized in Miers' classification sys¬ 
tem. He did, however, place Acanthocyclus, now a belliid, 
within the Cyclinea legion. 
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Table 1 . Continued. 


A. Milne Edwards 

Borradaile, 1907 and Bouvier, 1923 Rathbun, 1930b Guinot, 1977 


Suborder Brachyura 
Subtribe Oxystomata 
Subtribe Dromiacea 
Subtribe Brachygnatha 
Superfamily Oxyrhyncha 
(=Maiidea) 

Superfamily Brachyrhyncha 
(=Cancridea) 

Family Corystidae 
Family Portunidae 
Family Potamonidae 
Family Xanthidae 
Family Gonoplacidae 
Family Ptenoplacidae 
Family Cancridae 
Family Atelecyclidae 
Subfamily Atelecyclinae 
Subfamily Thiinae 
Subfamily Acanthocyclinae 
Family Palicidae 
Family Grapsidae 
Family Gecarcinidae 
Family Ocypodidae 


Brachyrhyncha 
Cyclometopa 
Family Corystidae 
Genus Corystoides 
Genus Peltarion 
Genus Trichopeltarion 


Tribe Brachyura 
Subtribe Brachygnatha 
Superfamily Brachyrhyncha 
Family Euryalidae 
Family Portunidae 
Family Cancridae 
Family Atelecyclidae 
Genus Atelecyclus 
Genus Telmessus 
Genus Erimacrus 
Genus Peltarion 
Genus Trichopletarion 
Genus Trachycarcinus 
Genus Pliosoma 
Subfamily Acanthocyclinae 
Genus Acanthocyelus 
Genus Bellia 
Genus Corysoides 


Brachyura 
Section Podotremata 
Section Heterotremata 
Superfamily Dorippoidea 
Superfamily Calappoidea 
Superfamily Corystoidea 
Genus Corystes 
Genus Pseudocorystes 
Genus Nautilocorystes 
Genus Peltarion 
Genus Trichopeltarion 
Genus Pteropeltarion 
Genus Trachycarcinus 
Genus Atelecyclus 
Genus Thia 
Genus Cancer 
Genus Perimela 
Genus Sirpus 
Genus Telmessus 
Genus Erimacrus 
Genus Podocadactes 
Superfamily Portunoidea 
Superfamily Xanthoidea 
Superfamily Majoidea 
Superfamliy Parthenopoidea 
Superfamily Bellioidea 
Superfamily Leucosioidea 
Section Thoracotremata 


In 1893, Ortmann established the Atelecyclidae and placed 
it within the Cancrini along with the Cancrinidae and 
Cancridae (Table 1). He included the Cancrini and 
Parthenopini in the Cyclometopa, a subdivision of the 
Cancrinea legion. One genus contained within the 
Atelecyclidae was Atelecyclus, for which Ortmann recognized 
three species: A. rotundus Olivi, A. septemdentatus Montagu, 
and A. heterodon Leach. All have since been synonomized 
into A. rotundus. Hypopeltarion (Miers), misspelled by 
Ortmann, was the other genus considered to be an atelecyclid. 

In 1899, Alcock agreed with the limits placed on the 
Cyclometopa, or Cancroidea, by Miers (1886, p. 106), but 
did not agree with Miers' subdivision. Alcock also recog¬ 
nized Ortmann's natural classifications of 1893-94 and 
1898 for Cyclometopa, but did not agree with the inclusion 
of the Parthenopidae and exclusion of the Corystidae. 
Alcock proposed that the Cyclometopa (Cancroidea) 
should contain the families Telphusidae, Xanthidae, 
Portunidae, Cancridae, and Corystidae (Table 1). The sub¬ 


families proposed for the Cancridae were the Cancrinae, 
Pirmelinae, Thiinae, Atelecyclinae, Acanthocyclinae, and 
Trichiinae. Alcock's decisions regarding the subfamily 
Atelecyclinae and its defining characters have been fol¬ 
lowed by Rathbun (1930b) and Balss (1957). 

Alcock's defining characters were as follows: Carapace 
subcircular, often a little longer than broad, regions usual¬ 
ly well defined, not much areolated, anterolateral margins 
usually with teeth. Front usually cut into three (sometimes 
two or four) teeth which are often prominent. Buccal ori¬ 
fice elongate, not completely covered by the external 
maxillipeds which are elongate, especially the merus, and 
overlap or completely conceal the sunken epistome. Basal 
antennal joint either fixed or slightly movable. Those 
characters allowed the following genera to be included 
within the Atelecyclinae: Atelecyclus, Erimacrus 
Benedict, Hypopeltarion, Pliosoma Stimpson, Telmessus 
White, Trachycarcinus Faxon, and Trichopeltariwn A. 
Milne Edwards. 
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Borradaile (1907, p. 467-486) proposed a key to the 
families of the decapod crustaceans. The classification sys¬ 
tem divided the Brachyura into three subtribes: the 
Oxystomata, Dromiacea, and Brachygnatha (Table 1). 
Within the key to the families of the Brachyrhyncha, the 
Atelecyclidae are joined with twelve other families by pos¬ 
sessing complete orbits (though fissures may remain) where 
the eyes are almost or completely unprotected. The body is 
rarely elongate-oval, the rostrum is usually absent, and the 
second antennal flagellum is usually short, and not hairy. 

The next set of characters in Borradaile's key encompasses 
the Atelecyclidae, Portunidae, Potamonidae, Cancridae, 
Xanthidae, and Gonoplacidae, and separates them from the 
other seven families of the Brachyrhyncha because they share 
the following characters: Carpus of third maxillipeds articu¬ 
lates at or near anterointemal angle of merus. Body usually 
round or transversely oval. Male openings nearly always 
coxal. In many species right chela always larger than left. 

The next tier of characters separates the aforementioned 
families from the portunids: Legs not adapted for swim¬ 
ming, or, if so modified, then vas deferens (male sperm 
duct) opens stemally or extends in a sternal groove. Inner 
lobe on endopodite in the first maxillipeds laeking. 

Next, the potamonids are removed from the atelecy- 
clids, cancrids, xanthids, and goneplacids because the lat¬ 
ter are all marine crabs that do not possess greatly swollen 
branchial regions. The atelecyclids and cancrids are next 
separated from the xanthids and goneplacids on the basis 
of having the antennules fold lengthwise as opposed to 
folding in a slanting or transverse manner. 

Lastly, the atelecyclids differ from the cancrids on the 
basis of exhibiting a subcircular carapace, and second anten¬ 
nal flagellum that is either well developed and hairy or 
wanting, compared to having a broadly oval carapace and 
second antennae that are short and not hairy. 

The Atelecyclidae is then subdivided into three subfami¬ 
lies. The Acanthocyclinae have no apparent antennal flagel¬ 
la, an uncleft front, and a mouth covered by the third maxil¬ 
lipeds. The Thiinae and Atelecyclinae both have antennal 
flagella, but the Thiinae have regions that are not defined, 
third maxillipeds covering the mouth, and a front that is 
entire or lobed. Members of the Atelecyclinae have regions 
that are more or less marked out, third maxillipeds that do 
not cover the mouth, and a toothed front. The same classifi¬ 
cation of the Atelecyclinae and Acanthocyclinae within the 
Atelecyclidae was later used by Rathbun (1930a). 

Subsequent to Borradaile, Alphonse Milne Edwards and 
Bouvier (1923) chose to put the genera Peltcirion, 
Trichopeltarion, and Corystoides into the family Corystidae 
(Table 1). 

Rathbun (1930b) followed the classification of 
Borradaile (1907). She divided the Atelecyclidae into the 
Atelecyclinae and the Acanthocyclinae (Table 1). The 
Acanthocyclinae, comprising Acanthocyclus, Bellia , and 


Corystoides, is synonymous with the Belliidae Dana 1852a. 
Therefore, for Rathbun, the subfamily characteristics of 
Acanthocyclinae are those of the family Belliidae. 

According to Guinot (1976, p. 15), and in reference to the 
Balss (1957) classification, Bellia, Acanthocyclus, Corystoides, 
and Heterozius A. Milne Edwards should be placed in the 
Belliidae and assigned to the superfamily Bellioidea, which 
would be at the same ranking as Oxyrhyncha and 
Brachyrhyncha within the tribe Branchygnatha. 

Rathbun's subfamily Atelecyclinae is therefore the clos¬ 
est synonym to the true atelecyclids. While many of the 
characters used by Rathbun (1930b, p. 148) to define the 
atelecyclids remain useful, others no longer may be consid¬ 
ered definitive. The defining characters of the Atelecyclinae 
(Rathbun, 1930b) are as follows: Carapace suboval, oblong 
or pentagonal. Moveable part of the antennal peduncle well 
developed, stout, and provided with flagellum. Antennules 
fold normally within their cavity. Front, between antennae, 
cut into two, three, or four spines. 

In 1977, Guinot proposed a new classification for the 
Brachyura, ranked at the infraorder level (Table 1). The classi¬ 
cal taxa of the section level (Dromiacea, Oxystomata, 
Oxyrhyncha, Cancridea, and Brachyrhyncha) were rejected 
and replaced by three new sections. The three new sections 
were created on the basis of the location of the female and 
male genital openings. The Podotremata have male and female 
coxal openings. Heterotremata have female sternal openings, 
and male openings that are coxal or sternal. Thoracotremata 
have male and female openings that are sternal. 

A preliminary explanation for the subfamilies of this 
classification system is given by Guinot (1978). The tribe or 
group to which most of atelecyclid genera are assigned is 
the Corystoidea. Guinot cited the five corystoidean families 
of Bouvier (1942): the Corystidae (Corystinae and 
Atelecyclinae), Cancridae (= Canceridae), Thiidae, Peri- 
melidae (= Pirimelidae), and Belliidae (Bellidae). While the 
particular families that comprise the Corystoidea are not 
confirmed, the genera that she interpreted as belonging 
within this superfamily are given. These genera include 
Corystes Latreille, Pseudocorystes H. Milne Edwards, 
Nautilocorystes H. Milne Edwards, Peltarion, Tricho¬ 
peltarion, Trachy car cinus, Pteropeltarion, Atelecyclus, 
Thia, Cancer Linne, Perimela Leach, Sirpus Gordon, 
Podocatactes Ortmann, Telmessus, and Erimacrus. 

The latter two genera were considered to have morpho¬ 
logical differences warranting placement in a separate sub¬ 
family. Telmessinae Guinot, 1977, was proposed based 
upon the observation that the female sternum of Telmessus 
and Erimacrus is thickened and sculptured around the geni¬ 
tal openings. In addition, the sixth abdominal segment is 
broadly incised, leaving the openings fully exposed. The 
establishment of this subfamily is not apparent, nor is the 
family to which it is assigned clear. Stevcic (1988) referred 
the genera Telmessus and Erimacrus to the Cheiragonidae. 
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Figure 2. Matrix of characters used in the cladistic analysis and their corresponding character state numbers. The outgroup is 
assigned a state of “0” for each character. 


Schweitzer and Salva (2000) reevaluated the Cheiragonidae 
and included within it the extinct genus Montezumella. 

Since the work of Rathbun (1930b), there have been sever¬ 
al works describing new species of Trichopeltarion 
(Richardson and Dell, 1964; Dell, 1968, 1969) and 
Trachycarcinus (Rathbun 1932; Sakai 1935, 1965; Guinot and 
Sakai 1970; Guinot 1986, 1989). Pequegnat (1970) proposed 
the synonomy of Trachycarcinus spinulifer with 
Trichopeltarion nobile. There has also been the identification 
of two new genera of atelecyclids, Pteropeltarion (Dell, 1972) 
and Knmopeltarion (Stevcic, 1993). To date, however, the 
problem of the definition of the Atelecyclidae and the genera 
that should be included within it has not been resolved. 

Geologic History of the Atelecyclidae 

The Atelecyclidae, as treated herein, include the following 
genera: Atelecyclus , Peltarion, Pteropeltarion, Knmopeltarion, 
and Trichopeltarion. We synonymize Trachycarcinus with 
Trichopeltarion. Thus, all known fossil representatives of 
Trachycarcinus are assigned to Trichopeltarion. 

The only genera to have a fossil record are Trichopeltarion 
and Atelecyclus. At this time, however, the identification of 
fossil representatives of Atelecyclus is under question (see p. 
49). Therefore the lone genus representing the Atelecyclidae 
in the fossil record is Trichopeltarion. 


The ages and distribution of the fossil species are as fol¬ 
lows: Trichopeltarion decorus , Miocene, Fiji; Tricho¬ 
peltarion hitziokai , Miocene, Japan; Trichopeltarion 
inflatus, Miocene, Japan; Trichopeltarion greggi, Miocene, 
New Zealand; Trichopeltarion merrinae, Miocene, 
New Zealand; Trichopeltarion berglundorum , Oligocene- 
Miocene, Washington State, U.S.A.; Trichopeltarion granu¬ 
losa, Miocene, Washington State; and Trichopeltarion n. 
sp., Miocene, Chile. 

Phylogenetic analysis 

Genera 

A numerical cladistic analysis was conducted on all of the 
genera that have been assigned, at one time or another, to the 
family of Atelecyclidae in order to better understand the phy- 
logeny of the group. They include Bellia, Acanthocyclns, 
Corystoides, and Heterozius , despite their recent removal to 
the Belliidae (Guinot, 1976). All of the genera with living 
representatives are included within the study, except 
Coiystoides , for which a specimen could not be obtained or 
observed. Genera that are only represented in the fossil 
record, Montezumella, Avitelmessus, and Cyclocancer , were 
not used in the cladistic analysis because most defining char¬ 
acters are not preserved. Two of the genera within the study, 
Thia and Kraussia, have been placed in the Atelecyclidae as 







16 


SALVA AND FELDMANN 


No. 52 


Table 2. Characters and their states. 


1. Front 

0: elongate bifid rostrum 
1: complete, gently curved 
2: two teeth 
3: tridentate 

4: sulcate, gently curved 
5: curved, bilobed 
6: complex biquad lobed 

2. orbital direction 
0: forward 

1: oblique 

3. orbital construction 

0: series of spines or fissures 
1: complete 

4. antennae development 

0: well developed peduncle with flagellum 
1: much reduced 

5. antennae direction 
0: forward 

1: transverse 

2: forward after 90° bend 

6. antennae folding 

0: very flexible but not folding 
1: folds upon itself 
2: nonfolding 

7. basal articles 

0: fixed, no projection 

1: fixed with projection in orbital hiatus 

2: movable 


8. antennule folding 

0: fold longitudinally 
1: fold transversely 
2: do not fold 

9. antennule size 

0: same size as antennae 
1: larger than antennae 
2: smaller than antennae 

10. antennule cavity 

0: tips fasten when folded 
1: retract into cavity 
2: no cavity in use 

11. eye length 

0: long, slender 
1: short, stout 

12. eye retraction 
0: retractable 

1: nonretractable 

13. canopy 
0: none 

1: canopy or spine protection 

14. body shape 

0: pear shaped 
1:round 

2: strongly elongate oval 
3: strongly pentagonal 
4: weakly pentagonal 
5: heart shaped 
6‘. much wider than long 
7: weakly elongate oval 


15. lateral margins toothed 
0: singular teeth 

1: lobes 

2: compound teeth 
3: compound and singular teeth 
4: none 

16. buccal region 
0: elongate 

1: strongly elongate 
2: strongly quadrate 
3: quadrate 

17. anterior buccal limitation 
0: clear 

1: unclear 
2: moderate 

18. buccal frame 

0: third maxilliped within frame 
1: third maxilliped overlapping frame 

19. sternal sutures 
0: all incomplete 
1: all complete 

2: four and five incomplete 
3: four and five, five and six incomplete 
4: four and five, five and six, six and seven 
incomplete 

20. sternal shape 
0: star 

1: elongate and narrow 
2: elongate and ovoid 
3: round 


members of the subfamily Thiinae Balss, 1957, but also have 
been recognized as belonging to a distinct family, the 
Thiidae, by Manning and Holthuis (1981). The genera 
Telmessus and Erimacnis have recently been placed within 
the Cheiragonidae by Stevcic (1988); the family has since 
been expanded to include the fossil genus Montezumella by 
Schweitzer and Salva (2000). The remaining genera included 
in this cladistic study are currently considered to be in the 
Atelecyclidae: Atelecyclus, Peltarion, Krunopeltarion, 
Trichopeltarion , Trachycarcinus, Pteropeltarion, and 
Pliosomci. Although Trachycarcinus is here demonstrated to 
be the junior synonym of Trichopeltarion (see systematic 
paleontology), the two names have been retained as separate 
genera for the purposes of the cladistic analysis. The genus 
Pliosoma was used as the outgroup taxon because it is 
believed to be systematically distinct from the other genera. 
As will be demonstrated later, the genus has many character¬ 
istics assignable to the Majidae, and is thus considered to fall 
outside of the Atelecyclidae. 

There are several synapomorphies that define mono- 
phyletic groups within the study. The reduced antennae is 
a synapomorphy that defines the monophyletic group 
known as the Belliidae ( Bellia, Acanthocyclus, and 
Heterozius ). Body shape is a character that has two states 


which define monophyletic groups. A heart-shaped body 
is a synapomorphy that defines the Thiidae; (Thia and 
Kraussia ). Incomplete sternal sutures four/five and 
five/six is a synapomorphy that defines the monophyletic 
group of the Cheiragonidae ( Telmessus and Erimacrus ), 
here shown as a crown group throughout the analysis. A 
pentagonal shape defines the monophyletic group known 
as the atelecyclids ( Atelecyclus, Pteropeltarion, Peltarion, 
Krunopeltarion, Trichopeltarion, and Trachycarcinus ). 
Although Krunopeltarion is identified as round it may 
still be considered as part of the monophyletic group. The 
round shape may be a more derived form of a pentagonal 
shape. The observation of a round shape of Kruno¬ 
peltarion may be suspect as no entire specimen was 
observed; only the anterior half of a line drawing was 
seen. The lateral margins possessing compound teeth is a 
synapomorphy that defines the atelecyclids. Ptero¬ 
peltarion lacks teeth due to being a much derived form of 
the group. The elongate ovoid sternal shape also defines 
the atelecyclids. 

Characters and their states 

The characters used within the analysis were chosen 
to characterize the taxa on a generic level (Figure 2, 
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Minimum 

steps 

Tree 

steps 

Maximum 

steps 

Consistency 

index 

Homoplasy 

index 

Retention 

index 

1. 

front 

6 

8 

8 

0.750 

0.250 

0.000 

2. 

orbital direction 

1 

1 

2 

1.000 

0.000 

1.000 

3. 

orbital construction 

1 

3 

3 

0.333 

0.667 

0.000 

4. 

antennae development 

1 

1 

3 

1.000 

0.000 

1.000 

5. 

antennae folding 

2 

5 

5 

0.400 

0.600 

0.000 

6. 

basal articles 

2 

2 

3 

1.000 

0.000 

1.000 

7. 

antennule folding 

2 

3 

5 

0.333 

0.333 

0.667 

8. 

antennule size 

2 

2 

5 

1.000 

0.000 

1.000 

9. 

antennule cavity 

2 

2 

3 

1.000 

0.000 

1.000 

10. 

eye length 

1 

2 

5 

0.500 

0.500 

0.750 

11. 

canopy 

1 

2 

4 

0.500 

0.500 

0.667 

12. 

body shape 

7 

7 

10 

1.000 

0.000 

1.000 

13. 

lateral margins toothed 

4 

5 

8 

0.800 

0.200 

0.750 

14. 

buccal region 

1 

2 

2 

0.500 

0.500 

0.000 

15. 

anterior buccal limitation 

2 

3 

5 

0.667 

0.333 

0.667 

16. 

buccal frame 

1 

3 

5 

0.333 

0.667 

0.500 

17. 

sternal sutures 

3 

4 

7 

0.750 

0.250 

0.750 

18. 

sternal shape 

3 

4 

5 

0.750 

0.250 

0.500 


Figure 3. List of character states and the corresponding consistency index (Cl), homoplasy index (HI), and retention index 
(RI) values for each. 


Table 2). Several of the characters used in the analysis 
have been used by previous authors to define the fami¬ 
ly Atelecyclidae, and were discussed previously in this 
paper. These defining characters are: front morpholo¬ 
gy, orbital direction, orbital composition, antennae 
development, antennule folding, eye retraction, body 
shape, lateral margins with teeth, buccal frame elon¬ 
gate, and anterior buccal frame limitation. Additional 
characters used in here to define atelecyclid subfami¬ 
lies include: basal antennal article mobility, use of 
antennule cavity, and development of orbital canopy. 
The remaining characters used in the analysis are 
believed to identify important systematic similarities 
and differences between the genera. These characters 
include: antennal direction, antennule size, eye length, 
third maxillipeds overlapping the buccal frame, sternal 
shape, and completeness of sternal sutures. The latter 
character was used by Guinot (1978) in subdividing 
her sections Podotremata, Heterotremata, and 
Thoracotremata, although no specific families were 
assigned. All of the possible states for each character 
are given in Table 2. 

After a preliminary study using all previously used 
characters, only those deemed meaningful by PAUP 
were considered for analysis. Synapomorphies were dis¬ 
covered as discussed previously and these were used in 
establishing or upholding groups, that is families. 
Characters were chosen on the basis of being accessible 
and recognizable. Many characters employed by Guinot 
(1977, 1978) deal with the nature of the endophragmal 
skeleton, and were not used in this study. 


Analysis 

This analysis considers 14 genera listed in the previous 
section, and 20 characters. We conducted the cladistic 
analysis using PAUP 3.1.1 (Swofford, 1993) with data orga¬ 
nized through MacClade 3.01 (Maddison and Maddison, 
1992) and the search was performed using the branch and 
bound methods. Each method resulted in 294 most-parsimo¬ 
nious trees composed of 59 steps. All characters were 
unweighted and unordered so that the analysis included the 
fewest number of a priori decisions possible. The 294 most- 
parsimonious trees were generated with the majority of the 
20 characters exhibiting some amount of homoplasy (Figure 
3). A consensus tree was constructed that revealed a high 
degree of congruency (Figure 4). The consensus indicates 
how often a branching event occurs in a particular order and 
arrangement within a group of trees by displaying it in a 
percentage format on the most commonly used branching 
arrangement. Of the eight branching events calculated, one 
occurred 100 percent of the time, two occurred in the dis¬ 
played fashion 84 percent of the time, one of the branching 
events occurred 69 percent of the time, and the others occur 
in the particular arrangement 51 to 54 percent of the time. 

Major groupings of the genera 

The 294 most-parsimonious trees revealed some major 
trends in grouping of the genera. The vast majority of those 
trees paired Trachycarcinus with Trichopeltarion and 
Erimacrus with Telmessus on discrete end-member branch¬ 
es. This signifies a very close phylogenetic relationship 
between each of these two pairs of genera, with Erimacrus 
and Telmessus possibly falling out as their own family, the 
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MAJORITY RULE 


69 


54 j- 


84 


100 


84 


C 


Pliosoma 

Kraussia 

Heterozius 

Bellia 

Acanthocyc/us 

Thia 

Erimacrus 

Telmessus 

Pterope/tarion 

Atelecyc/us 

Peltarion 

Trichopeltarion 

Trachycarcinus 

Krunopeltarion 


Figure 4. A consensus tree of the 294 most parsimonious 
trees. Rooted using the outgroup method. 


51 


52 


51 


AD (1) 
BS (6) 
SSH (3) 


- - BS (4) 

- • LMT (2) 

- - SSH (2) 


AS (2) 

TRANSFORMATION STATES 
THAT SUPPORT THIS TREE 

11 ) 

AD = antennal development 

AS = antennule size 

BS = body shape 

LMT = lateral margins toothed 

SSH = sternal shape 

SSU = sternal sutures 


Figure 5. Of the 294 most parsimonious trees, this one is 
considered to best represent phylogenetic relationships 
between genera, and was used for character tracing. 


Cheiragonidae. Within 154 of the 294 trees, Peltarion is 
bound within a distinguishable grouping along with 
Krunopeltarion, Trachycarcinus and Trichopeltarion. Other 
trends yielded information that support the removal of cer¬ 
tain genera from the Atelecyclidae. Heterozius, Bellia, and 
Acanthocyclus were associated within a group distinguish¬ 
able from the atelecyclids in 201 of the 294 trees, with 
Bellia and Acanthocyclus paired in a crown group 159 of the 
201 times. The other 93 trees held these genera separate 
from the atelecyclid grouping, but arranged Bellia, 
Acanthocyclus, Heterozius, Kraussia, and Thia in a stepwise 
manner. Within 117 of the 294 trees showing groups other 
than the atelecyclids, Kraussia was associated with Bellia, 
Acanthocyclus, and Heterozius rather than with Thia. 
Kraussia and Thia never occurred as a pair on a terminal 
branchset, but did occur on adjacent branches within 182 of 
the 297 trees. The close association of Kraussia with the 
group known as the belliids, along with the lack of numer¬ 
ous groupings with Thia places the inclusion of Kraussia 
within the Thiidae into question. Also, Thia does not appear 
to be closely related to the ingroup. 


Character tracing 

Since a detailed discussion of the phylogeny would not 
be relevant using the consensus tree, and 294 trees would 
produce a lengthy and at times contradictory description, 
one tree (Figure 5) that arranges the genera into meaningful 
groups was selected as most appropriately reflecting rela¬ 
tionships; it will be discussed further. The tree has a consis¬ 
tency index (Cl) of 0.712, a homoplasy index (HI) of 0.288, 
a retention index (RI) of 0.630, and a rescaled consistency 
index (RC) of 0.449. 

Fronto-orbital region 

The front has seven character states that define this tree, with 
only two of those appearing more than once. The most impor¬ 
tant state of frontal morphology from the standpoint of grouping 
genera was that of a tridentate front or rostrum. The grouping 
included Trachycarcinus and Trichopeltarion on a terminal 
branchset along with Peltarion and Krunopeltarion, whereas 
Atelecyclus was located on an adjacent branch. The only other 
state that occurred twice was that of having an elongate, bifid 
rostrum. Pliosoma, the outgroup, held this state, and it reoccurs 
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in Pteropeltcirion. This character state is common for majids and 
explains the occurrence in Pliosoma. The observation that 
Pteropeltarion possesses a similar, but not identical rostrum, 
does not indicate a reappearance of the state phylogenetically 
within the group. The elongate bifid rostrum of Pteropeltarion is 
simply a unique front developed in one genus within the group. 

The orbital direction has two states: 0, forward, and 1, 
oblique. All genera involved in this study with the exception of 
two have forwardly directed orbits. Erimacms and Telmessus 
have obliquely directed orbits. This helps to define the closeness 
of their relationship, and places them on a terminal branchset 
which may be interpreted as the separate family Cheiragonidae. 
The forwardly directed orbit appears to be die norm and any 
deviation from it seems to unify the branching groups. 

The construction of the orbit is reflected in two character 
states. State 0 defines an orbit comprised of a series of 
spines or nodes, while state 1 reflects a complete orbit. All 
of the genera that make up one of the major groups have an 
orbit that is complete, except Bellia. Acanthocyclus, 
Heterozius , and Kraussia are grouped on the basis of having 
a complete orbit, while Bellia is grouped along with them 
on the basis of other characters. The remaining genera could 
be said to be grouped based upon possession of an orbit 
made of a series of spines. This state, exhibited by Thia, 
draws Thia closer to the atelecyclid group and helps to dis¬ 
associate it from Kraussia. From this it can be said that all 
atelecyclids possess an orbit comprised of a series of spines. 




Treelength: 59 
Cl: 0.712 
Rl: 0.630 
RC: 0.449 
Min: 42 
Max: 88 
59 Changes 


Antennal development 

1 step 

unordered 


cm 


0: well developed peduncle with flagellum 
1: much reduced 


Antennae and antennules 

The two states of antennal development are antennae 
with a well-developed peduncle and movable flagella (0) 
and antennae that are rudimentary, or much reduced (1). 
Bellia, Acanthocyclus, and Heterozius, thought to be belliids 
before the study was conducted, all have antennae that are 
much reduced. This is a very important character in separat¬ 
ing the belliids from the atelecyclids (Figure 6). The charac¬ 
ter state of having antennae with well-developed peduncles 
and moveable flagella is possessed by all of the other genera 
in this study. The true atelecyclids have well-developed 
antennae, as does Pliosoma, a majid. Kraussia possesses 
well-developed antennae which make it very different from 
the belliids with which it shows a close common ancestry. 
Based upon this character, Bellia, Acanthocyclus, and 
Heterozius are not considered to be atelecyclids, and 
Kraussia is not allied with the belliids. 

The antennal direction is comprised of three states, anten¬ 
nae directed forward, antennae directed transversely, and 
antennae that are directed forward after a 90 degree bend. This 
character was interpreted as uninformative by MacClade due 
to the fact that only a single genus possessed state 2 and state 3 
respectively. It is, however, noteworthy that it is Heterozius, 
which possesses state 2. This is another character by which 
Heterozius differs from the belliids to which it has been allied 
by previous authors. Thia exhibits state 3, and thus differs 


Figure 6. Tree showing antennal development. Genera with 
antennae that are reduced are shown to group together, sug¬ 
gesting possible phylogenetic relationships. 


from the atelecyclids with which it was once classified. 
Whether this is grounds for removal of the Thiinae as a sub¬ 
family of the Atelecyclidae must await supportive evidence. 

The folding of the antennae has three character states: a 
very well articulated and flexible antenna that does not com¬ 
pletely fold upon itself, an antenna that does fold upon itself, 
and an antenna that does not fold and is not flexible. The 
two genera that possess antennae that fold upon themselves 
are Heterozius and Thia. This is not a sufficient basis to 
unite the two genera because they are very different in many 
other areas, but it does again indicate that they are different 
from all other genera in this study. Bellia, Acanthocyclus, 
Kraussia, Tracliycarcimis, Trichopeltarion, Pteropeltarion, 
Krunopeltarion, Telmessus, and Erimacms all have anten¬ 
nae that do not fold. This character therefore was not impor¬ 
tant in discerning groups, only in singling out those that do 
not belong to either the atelecyclids or belliids. Peltarion 
and Atelecyclus have the same state as the outgroup, anten¬ 
nae that do not fold but are extremely flexible. The well 
articulated and very flexible antennae possessed by these 
two genera may be a more advanced state than that of the 
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other genera in the atelecyclids, or it may be an observation¬ 
al error due to the preservation quality of the specimens. In 
any event, Atelecyclus and Peltarion resemble the outgroup 
more than either ingroup in this regard. 

One character state of the basal antennal article is posses¬ 
sion of an article that is fixed and has no projection filling the 
inner hiatus of the orbit (0). The second state is development 
of a fixed article that does have a projection filling the inner 
hiatus of the orbit (1). The third state (2) is possession of a 
movable basal antennal article with no projection. Heterozius 
is the only genus with a movable basal article. This is also a 
character that suggests that Heterozius might be very differ¬ 
ent from the rest of the genera in this study. There are two 
genera that have a basal article with a projection in the inner 
hiatus of the orbit. Telmessus and Erimacrus possess this 
character state, documenting their close relation within the 
cheiragonids. The state of having a fixed article with no pro¬ 
jection does nothing in itself to discern groupings. 

The nature of antennule folding is significant in defining 
the true atelecyclids. Antennules that fold longitudinally (0) 
are observed in all of the genera believed to be true atelecy¬ 
clids and in the outgroup Pliosoma. The state of having 
antennules that do not fold (1) is held by Bellia and 
Acanthocyclus, and gives support to their being classified 
closely together. Heterozius, Kraussia, and Thia all possess 
antennules that fold obliquely (2). This state shows again 
that these genera may be very different from the atelecyclids 
and may indicate that Thia and Kraussia are related more 
closely than shown in the majority of the trees of this study. 

Antennule size appears to group the genera in concordance 
with the tree chosen for discussion (Figure 7). The outgroup is 
the only genus with antennules the same size as the antennae 
(0). Bellia, Acanthocyclus, Heterozius, and Kraussia all have 
antennules that are larger than their antennae (1). While this 
serves to group them together on the tree, it should be noted 
that the antennules of Kraussia and Heterozius are not 
markedly larger than their antennae as they are in Bellia and 
Acanthocyclus. This may suggest that Heterozius and 
Kraussia are not as closely related to Bellia and Acanthocyclus 
as the tree might suggest. The other genera all have antennules 
that are much smaller than their antennae. This character state 
can be used to help define the tme atelecyclids. 

Possession and use of an antennule cavity is a function of 
not only the cavity itself, but also the antennule size. Bellia 
and Acanthocyclus are the two genera that do not possess a 
cavity (1) for their antennule, primarily because their anten¬ 
nules are very large. This state groups them even more close¬ 
ly together, while indicating that Heterozius and the other 
genera are different in this area. Pliosoma, having antennules 
whose tips fasten in the cavity, but are not completely 
housed by it, is the only genus with this character state (0). 
The other genera all possess a cavity that is functional (2). 

Eye length is a character that can be quite variable when 
comparing groups on any level. The genera that possess 
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Treeiength: 59 
Cl: 0.712 
Rl: 0.630 
RC: 0.449 
Min: 42 
Max: 88 
59 Changes 


Antennule size 
2 steps 
unordered 

C=Z1 0: same size as antennae 
WMM 1: larger than antennae 
m 2: smaller than antennae 
equivocal 


Figure 7. Antennule size observed as a character state with¬ 
in the tree. Those genera thought to be true atalecyclids pos¬ 
sess antennules that are smaller than the antennae. 


long slender peduncles appear to be closely related in more 
ways than eye length. This character may not be a strong 
choice for assigning relationships, but it does help support 
grouping of Peltarion, Krunopeltarion, Trachycarcinus, and 
Trichopeltarion established by other characters. All of the 
other genera seem to possess a type of short, stout peduncle. 

The character of eye retractability was deemed uninfor¬ 
mative because only one genus, Bellia, possessed eyes that 
could not be retracted into a cavity. 

The character of eye protection has two states, that of hav¬ 
ing an eye that is not protected in any manner (0), and an eye 
that is protected by a canopy, series of spines, or calcification 
of the peduncle (1). In addition to the outgroup, the genera that 
have no eye protection were Bellia, Acanthocyclus, and 
Kraussia. This state could be interpreted either to group these 
three genera or merely indicate that they are different from the 
other genera. It did not serve as a very informative character. 

Body shape and lateral teeth 

Body shape is a character that is quite variable and 
useful in classification (Figure 8). Pliosoma is the only 
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Treelength: 59 
Cl: 0.712 
Rl: 0.630 
RC: 0.449 
Min: 42 
Max: 88 
59 Changes 


Body shape 
7 steps 
unordered 

I I 0: pear shaped 
r 1: round 

t : 7 ! 2: strongly elongate oval 
3: strongly pentagonal 
HI! 4: weakly pentagonal 
BSSSSa 5: heart shaped 
888888 6: much wider than long 
HU 7: weakly elongate oval 
f—-j equivocal 


Figure 8. Character of body shape has many states. States 
and their generic relationships can be seen more clearly on 
the cladogram. 


genus to possess the pear-shaped body (0) that is charac¬ 
teristic of the Majidae. The chordate, or heart-shaped, 
body (5) possessed by both Thia and Kraussia is impor¬ 
tant in the possible classification of the two genera. 
They are the only two genera that possess this unique 
outline. Heterozius and Acanthocyclus are different in 
many characters, but always seem to group closely 
together, and both have an outline that is much wider 
than long (6). While a pentagonal outline is a reoccur¬ 
ring shape within this group, there are variations upon it. 
Two genera, Telmessus and Pteropeltarion, appear to be 
strongly pentagonal (3). This is a strong reason why 
Pteropeltarion groups closely with Telmessus on several 
occasions. Exhibiting a weakly pentagonal outline with 
the anterior half of the carapace in some cases being 
almost circular (4) is a state held by four of the genera, 
Trachycarcinus, Trichopeltarion, Peltarion , and 
Atelecyclus. Krunopeltarion is considered to have a sub- 
circular shape (1) in this study. This state was assigned 
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Figure 9. Characters of the lateral teeth. Lateral teeth is a 
character state that is observed in all genera believed to be 
true atelecyclids except for Pteropeltarion. 


based upon the literature only (Stevcic, 1993). 
Observation of the carapace of Krunopeltarion could 
lead to the assignment of state 4, a weakly pentagonal 
outline. While Eriniacrus is elongate ovoid in shape (2), 
it too appears to be somewhat pentagonal. It seems that 
the true atelecyclids may be described as having a weak¬ 
ly to strongly pentagonal carapace outline. 

All of the genera in the study excluding one, Ptero¬ 
peltarion, have some form of lateral teeth (Figure 9). 
Erimacrus, Telmessus , Peltarion, Krunopeltarion, Tricho¬ 
peltarion, and Atelecyclus all possess compound teeth on 
the lateral margins (2). Trachycarcinus possesses teeth 
that are both compound and singular (3). This suggests 
that lack of teeth is a more advanced state in which case 
Pteropeltarion would be the most advanced genus among 
the atelecyclids. Both states three and four are autapomor- 
phic and independently derived from state two. Bellia, 
Acanthocyclus, and Kraussia all have teeth that are singu¬ 
lar (0). This suggests a reversal to the symplesiomorphic 
condition. Heterozius and Thia have lobes on their lateral 
margins (1). Again these states may either serve to rein- 
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force those groupings or only suggest that they are differ¬ 
ent from the grouping of Erimacrus, Telmessus , Ptero- 
peltarion, Trachycarcinus, Trichopeltarion, Atelecyclus, 
Krunopeltarion, and Peltarion. 

Buccal region 

The possession of a quadrate buccal region has been 
considered to be a more advanced state of carcinisation by 
some authors (Guinot, 1976). Therefore, observing the 
degree to which the region appears quadrate may help to 
define groups and interpret phylogeny. Only Accmthocyclus 
and Heterozius have a buccal region that is quadrate, sug¬ 
gesting that they may be more advanced than the genera 
with elongate buccal regions. 

The anterior limitation of the buccal frame, discrete (0) 
or covered by the third maxillipeds (1), is a character used 
in the study. There were no exact measurements taken; 
only general observations were made. It appears that 
Kraussia , Heterozius, and Accmthocyclus, along with the 
outgroup had clear limitations. This may help to unify the 
other genera into a group while keeping those with clear 
limitations separate. Bellia is the only genus with an 
unclear limitation that is not considered to be an atelecy- 
clid. Based upon other, more strongly substantiated evi¬ 
dence, Bellia would not be grouped with the atelecyclids, 
but with those possessing clear anterior limitations. 

The anterior limit of the buccal frame has two states. The 
maxillipeds fitting snugly into the frame provided is one state 
(0) that is possessed by Pliosoma, Kraussia, Heterozius, 
Acanthocyclus , Bellia, Thia, Peltarion, Telmessus, and 
Erimacrus. This state does not appeal* to be informative in 
defining the atelecyclids because not all genera presumed to 
be atelecyclids based upon this study possess the state, while 
others, not considered atelecyclids, do. However, the state of 
the third maxillipeds fitting incompletely, or overlying the 
frame (1), is possessed by five genera of the presumed atele- 
cyclid group. This shows some relationship between these 
four genera, and again establishes Trachycarcinus and 
Trichopeltarion as being very closely related. 

Sternum 

The sternal sutures were characterized by five states 
(Figure 10). They involve the completeness of the sutures 
that lie between stemites four and five, five and six, six and 
seven, and seven and eight. The state of having all four 
sutures incomplete (0), which is considered the more 
derived state by some carcinologists, is exhibited by 
Pliosoma, Heterozius, and Bellia. The state of having all of 
the sutures complete (1), considered to be the most primitive 
state, is possessed by Atelecyclus, Kraussia, and Thia. This 
state indicates that a relationship between Thia and Kraussia 
might exist despite other differences. The only troubling 
indication of this character is that Atelecyclus and Kruno¬ 
peltarion suture states differ from the rest of the presumed 
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Figure 10. The character states of the sternal sutures repre¬ 
sented on the cladogram. 


atelecyclids. Erimacrus, Telmessus, Pteropeltarion, 
Peltarion, Trichopeltarion, and Trachycarcinus all possess 
the state of having sutures four/five and five/six incomplete. 
Krunopeltarion is the only genus within this study to have 
sutures four/five, five/six, and six/seven incomplete and 
seven/eight complete. One explanation for this would be 
that Atelecyclus, sharing the more primitive state with 
Kraussia and Thia, gave rise to the rest of the Atelecyclidae 
possessing the more derived suture patterns, with 
Krunopeltarion possessing the most derived suture pattern. 
This hypothesis needs the support of fossil evidence. 

The sternal shape is thought to be important in establish¬ 
ing certain groups of genera, or families (Figure 11). 
Kraussia and Thia have elongate sterna that are almost iden¬ 
tical in form. Based upon this character and that of body 
shape, it is evident why they have been classified so closely 
together in the past (Figure 12). Pliosoma has a unique ster¬ 
num within the genera studied, but one that is typical of the 
Majidae. In this study the sternum of Pliosoma was simply 
described as star-shaped. Bellia and Heterozius have round 
sterna that either prove their relation to one another, or at 
least support their exclusion from the atelecyclids. The 
group considered to be the true Atelecyclidae, which con¬ 
sists of Pteropeltarion, Peltarion, Krunopeltarion, Trachy- 
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Figure 11. The character states of sternal shape represent¬ 
ed on the cladogram. 


carcimts, Trichopeltarion, and Atelecyclus, all have a ster¬ 
num that is ovoid to elongate ovoid in outline. This is an 
important character possessed by all of the genera within 
that group, and helps to unify and classify them into the 
Atelecyclidae. This shape is shared with Erimacrus and 
Telmessus, but the sternum of these two cheiragonids is dis¬ 
tinct in not covering the genital openings. The sternum actu¬ 
ally is sculpted around the openings, a key character of the 
cheiragonids (Stevcic, 1988; Schweitzer and Salva, 2000). 

Results 

Based upon this study, the genera examined fall within 
three clades. Atelecyclus, Peltarion, Trichopeltarion, 
Trachycarcinus , Pteropeltarion, and Krunopeltarion can 
be classified as the Atelecyclidae. These genera all have 
antennae with a well-developed and movable peduncle. 
The antennule size is much smaller than the antenna size 
in all of the genera. Antennules of the six aforementioned 
genera all fold longitudinally. The orbit is comprised of a 
series of spines and nodes, rather than being complete. 
Carapace shape is weakly to strongly pentagonal. The lat¬ 


eral margins almost always bear teeth; the one exception 
being Pteropeltarion, which is considered to be a more 
derived form. The genera have sterna that are ovoid in 
shape, and all but Atelecyclus and Krunopeltarion have 
sternal sutures four/five and five/six incomplete. Sternal 
sutures four/five, five/six, six/seven, and seven/eight are 
all complete in Atelecyclus, suggesting that this is a more 
primitive suture state. Krunopeltarion has sutures 
four/five, five/six, six/seven incomplete, whereas 
seven/eight is complete, suggesting that this is a more 
derived suture state. The genera all have an elongate buc¬ 
cal region, with the anterior limitation of the third maxil- 
lipeds within the buccal frame being unclear to moderately 
unclear. These morphological similarities between the gen¬ 
era along with morphological differences with other gen¬ 
era within the study give support to the unity of family 
Atelecyclidae as defined. 

While Telmessus and Erimacrus possess many charac¬ 
ters in common with the atelecyclids, they have several 
characters that set them apart as their own separate family, 
the Cheiragonidae. This is reflected in the fact that they 
almost always group together as a crown group. This fami¬ 
ly is, however, very closely related to the atelecylids. 

The other genera studied have a less clear systematic 
placement. Bellia, Acanthocyclus, Corystoides, and 
Heterozius remain in the family Belliidae as established by 
Guinot (1976) (Figure 13). Although the defining characters 
of the belliids are unclear, the four genera all possess anten¬ 
nae that are much reduced and are smaller than their anten¬ 
nules. Other than these two characters, the genera lack com¬ 
mon character states used in this study. The carapace shape, 
sternal shape, and sternal sutures are different among the 
four genera, making their true phylogeny unclear. 
Heterozius, by far, has the largest number of morphological 
differences among these four genera, making placement in 
this family questionable. Although there must be more 
research regarding the systematic placement of Heterozius, 
it is not within the scope of this work. However, Heterozius 
may belong with the xanthids, an assignment supported by 
several previous authors (Richardson, 1949). 

The classification of Thia and Kraussia is brought into 
question based upon results of this study. The two genera 
exhibit some morphological differences; but for the moment, 
their close relationship was upheld. The heart-shaped carapace, 
elongate sternum, complete sternal sutures, elongate buccal 
region, and transversely folded antennules give support to their 
relationship. The genera should not be placed as a subfamily of 
the Atelecyclidae, but should be referred to the distinct family 
Thiidae. Differences of carapace and sternal shape, transversely 
folding antennules, and complete sternal sutures suggests that 
these genera may be more primitive than the Atelecyclidae. 
Similarities between Atelecyclus and the Thiidae may suggest 
that the Thiidae are ancestral to the Atelecyclidae. Much more 
evidence would be needed to support this suggestion. 
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Figure 12. Thiidae. Dorsal (A), ventral (B), and orbital (C) views of Thia scutella, USNM 264628; dorsal (D), ventral (E), 
and orbital (F) views of Kraussia hendersoni, USNM 23157. Scale bars equal 1 cm. 
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Systematic Paleontology 

Order Decapoda Latreille, 1803 
Infraorder Brachyura Latreille, 1803 
Section Heterotremata Guinot, 1977 
Family Atelecyclidae Ortmann, 1893 


Diagnosis 

Antennules fold lengthwise into a cavity, and are smaller 
than antennae. Movable part of antenna well developed but 
does not fold upon itself. Antennae usually hairy. Basal 
antennal article fixed. Orbits constructed of a series of spines. 
Lateral margins with teeth that are mostly compound. 
Carapace never very broad, but subcircular, elongate-suboval, 
strongly pentagonal, or weakly pentagonal with the anterior 
subcircular. Buccal region elongate. Sternum elongate ovoid 
with transverse sutures four/five and five/six being incom¬ 
plete, all four sutures, (four/five, five/six, six/seven, and 
seven/eight) being complete, or sutures four/five, five/six, and 
six/seven incomplete with seven/eight complete. 

Remarks 

The following genera are retained in the family 
Atelecyclidae based upon the diagnostic characters: 


Atelecyclus, Peltarion, Tricbopeltarion, Trachycarcinus , 
Pteropeltarion , and Knmopeltanon. 

Erimacrus and Telntessns should remain in the 
Cheiragonidae as defined by Stevcic (1988) and updated by 
Schweitzer and Salva (2000). The key characteristics of the 
family are discussed below. Characteristics observable in 
the fossil record include: Front bilobed or quadlobed with 
axial notch. Basal antennal article with triangular projection 
extending into orbital hiatus. Complex female genital open¬ 
ing not covered by abdomen. Orbits possessing both inner 
and outer orbital spines and median fissure or notch. Dorsal 
carapace as wide as long or slightly longer than wide; 
spined frontal and orbital margins; lateral margins with six 
or seven teeth in extant genera; posterior quarter of dorsal 
carapace typically rectangular; posterior margin possessing 
a broad central cavity. Carpus characterized by spinose 
outer margin with spines sometimes arranged in rows. Mani 
of first periopods ornamented with small spines on the outer 
margin. For more details see Schweitzer and Salva (2000). 
In addition, the larvae are similar to each other and distinct 
from larvae of all other brachyuran families (Rice, 1980). 

Bellia , Corystoides, Acanthocyclns , and Heterozius have 
been placed within a separate family, Belliidae (Guinot, 
1976). They are distinct from the atelecyclids in that their 
antennae are much reduced, the antennules are larger than 
the antennae and do not fold, or fold transversely. The later¬ 
al margins have no compound teeth. While the aforemen¬ 
tioned characters are the only ones for which all of the 
Belliidae differ from the Atelecyclidae, individual genera of 
the Belliidae possess other characters distinctly different 
from those possessed by any of the atelecyclids. 

Bellia exhibits several characters that are congruent with 
atelecyclid characters. The tridentate front, orbit formed of a 
series of spines, elongate ovoid carapace shape, elongate buccal 
region, and ovoid sternal outline ally Bellia with the atelecyclids. 
However, the nature of the antennae and antennules, and the 
incomplete sternal sutures indicate that it is sufficiently different 
from atelecyclids to warrant placement in a separate family. 

In addition to the diagnostic belliid characters, 
Acanthocyclns differs from die atelecyclids by having a front 
that is gently curved and bilobed and a body that is much wider 
than long. The orbit is complete rather than comprised of a 
series of spines. The buccal region is quadrate with the anterior 
limitation of the third maxilliped appealing distinct, and resting 
entirely within the frame. The shape of the sternum is round. 

Heterozius possesses characters that are not only distinct 
from the atelecyclids, but also from the other belliids. 
Heterozius has a unique, gently curved, and sulcate front. 
The antennae fold upon themselves, a characteristic pos¬ 
sessed by neither typical atelecyclids nor other belliids. This 
genus is distinctly different from the other genera of the two 
families in question in exhibiting a movable basal antennal 
article, and in having antennules that fold transversely. 
Characters distinguishing Heterozius from the atelecyclids 
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Figure 13. Belliidae. Dorsal (A) and ventral (B) views o { Beilia picta, USNM 22066. Dorsal (C) and ventral (D) views of Heterozious 
rotiindifrons USNM 18163; ventral (E) and dorsal (F) views of Accmthocychis albatrossi, USNM 156528. Scale bars equal 1 cm. 
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but allying it to some belliids are development of a complete 
orbit, a carapace which is much wider than long, a quadrate 
buccal region with the anterior limitation of the third maxil- 
liped clear and within the frame, a round sternum, and four 
incomplete sternal sutures. While Heterozius is clearly not an 
atelecyclid, the differences between Heterozius and the other 
belliids put its placement within the Belliidae into question. 

While Guinot (1976) believed that the four genera should 
be, in reference to the Balss (1957) classification, placed in 
the family Belliidae and assigned to superfamily Bellioidea, 
no diagnostic characters were established for the family. 

The genera Bellia, Corystoides , and Acanthocyclus have 
numerous morphological similarities, especially the nature 
of the frontal region including antennae and antennules. 
These characters form the definitional bases for the family. 
Heterozius on the other hand, is markedly different from 
these three genera, including Acanthocyclus , which superfi¬ 
cially appears similar to Heterozius. The lack of morpholog¬ 
ical similarities with authentic belliids, along with the fact 
that it is a genus endemic to New Zealand, supports place¬ 
ment of Heterozius in its own group or in the Xanthidae to 
which it was previously assigned. It is clearly evident that 
Heterozius is neither an atelecyclid nor a belliid. 

Thia and Kraussia were first classified in association 
with the atelecyclids in the subfamily Thiinae, which was 
within the Cancridae, by Alcock (1899). Atelecyclinae was 
also a subfamily of the Cancridae. Authors as recent as 
Balss (1957) and Sakai (1976) have elected to retain the 
Thiinae as a subfamily of the Atelecyclidae. The present 
work demonstrates that gross morphological differences of 
the carapace outline, ornamentation, front, lateral margin 
teeth, sternum, and nature of sternal sutures warrants place¬ 
ment of Thia and Kraussia in a distinct family, Thiidae. 

Kraussia has almost always been classified with Thia in the 
Thiidae or in the subfamily Thiinae within the Atelecyclidae. 
Their heart-shaped carapaces with poorly defined regions is 
the most obvious basis for their classification together. They 
both possess antennules that fold transversely and that are 
retracted into a cavity. The basal antennal articles are fixed in 
both genera. Each has the third maxilliped covering the mouth 
and fitting snugly into the elongate buccal frame. The two gen¬ 
era have sterna that are elongate and similar in shape. The four 
transverse sutures of the sternum are incomplete in both gen¬ 
era. While these common characters may help to unite these 
two genera, there were enough differences between the genera 
to separate them in the cladistic analysis. 

The fronts of Thia and Kraussia are different. Thia has a 
complete and gently curved front, while Kraussia has a front 
that is comprised of a complex series of four lobes bearing 
teeth. The orbit of Thia is made of a series of spines or nodes, 
while Kraussia has a complete orbit. Thia possesses antennae 
that are directed forward only after a unique 90 degree bend, 
and Kraussia has antennae that are non-folding and directed 
forward. Thia possesses antennules that are smaller than their 


antennae, but Kraussia possesses antennules that are larger 
than their antennae. Thus, the nature of the carapace and ster¬ 
num unify these two genera, while the nature of the anten¬ 
nules and antennae serve to keep them separate. The nature of 
the antennae and antennules is very important in distinguish¬ 
ing the Atelecyclidae from the Belliidae at the generic level. It 
is unwarranted, however, to assign Thia and Kraussia to sep¬ 
arate families. The similarities identified constitute a basis for 
retaining Kraussia within the Thiidae. 

The monospecific genus Pliosoma Stimpson which was 
established for Pliosoma pavifrons Stimpson should be 
assigned to the Majidae. Pliosoma was classified with the 
atelecyclids based upon the broad diagnosis of the family. 
This placement was upheld by Rathbun (1930b) and has 
been reviewed by Guinot (1979, p. 12) who classified P. 
pavifrons within the Majidae based upon the nature of the 
second male pleopod which is very short in majids and long 
in the atelecyclids. The nature and shape of the thoracic ster¬ 
num is characteristic of majids (Figure 14). This is true not 
only in shape, but also with regard to the fusion of trans¬ 
verse sutures four/five, five/six, six/seven, and seven/eight. 
The zone of fusion at the termination of sutures six/seven 
and seven/eight in the median region is similar to that of 
other majids. The first male pleopod is like that of majids in 
shape and style. Other general characteristics of the Majidae 
that Pliosoma possesses include the pear-shaped body, 
orbits comprised of a complex series of spines, and long 
slender walking legs. The present work supports Guinot 
(1979) in placing Pliosoma within the Majidea, with Pisinae 
as the appropriate subfamily. 

Genus Trichopeltarion A. Milne Edwards, 1880 

Type species 

Trichopeltarion nobile A. Milne Edwards, 1880. 
Diagnosis 

Carapace pentagonal, weakly pentagonal, or subcircu¬ 
lar; slightly longer than broad or nearly as long as broad 
excluding lateral spines; strongly convex. Carapace orna¬ 
mented with granules, tubercles, or a combination of the 
two. Granules or tubercles may clump and define regions, 
or crest swollen areas that define regions. Degree of orna¬ 
mentation fluctuates, larger specimens may be more 
sparsely adorned. Front prominent, not very broad, with 
three sharp teeth or spines. Central spine of three frontal 
spines may be shorter, longer, or of equal length. Orbits 
directed forward, defined by spines separated by wide 
gaps, two hiatuses above, one below, and one at inner 
angle, lower wall formed by carapace with extending sub¬ 
orbital spine; supraorbital spine compound, rectangular, 
crested by spinelets or barbs; inner suborbital angle spini- 
form. Anterolateral margins with compound teeth or cylin¬ 
drical spines, which may have tiny spinelets toward base. 
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Figure 14. Pliosoma pavifrons , dorsal (A), orbital (B), and ventral (C) views ol' USNM 77851. Seale bar equals 1 cm. 
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Intersection of anterolateral and posterolateral margins 
bears lateral spine or tooth. Spine varies from small, 
compound, with triangular outline, to long, cylindrical, 
possibly bearing spinelets. Eye stalks slender, retractile 
within orbits. Antennules fold longitudinally. Basal arti¬ 
cle of antenna lies imperfectly within inner hiatus of 
orbit, short, subcylindrical, armed to unarmed, imper¬ 
fectly fused to carapace; second article longer and more 
slender than first, third about equal to second in length 
but more slender; flagellum coarse, stout, setose; anten¬ 
nae less than half as long as carapace. Epistome fairly 
well defined, sunken, overlapped by external maxil- 
lipeds. Buccal orifice square-cut, longer than broad, 
anterior margin not well defined, not completely cov¬ 
ered by outer maxillipeds, which are somewhat elongate 
with merus narrower than ischium. Ischium of third 
maxillipeds produced at anterointernal angle; merus 
rounded at anteroexternal angle, obliquely truncated at 
anterointernal angle. Sternum an elongate oval, widest 
at intersection of fourth and fifth sternites. Sternites 
one-three with a sagittate tip, lies between bases of third 
maxillipeds and anterior limit of coxae of first pleopod, 
measures one-fourth of total sternum length. Fourth 
sternite greatly curved around coxae of first pleopods, 
fused with three. Chelipeds massive and unequal in 
mature males. Legs stout, of moderate length, may be 
hairy especially along margin, may have spines or gran¬ 
ules along margins, ending in slender, straight, styli- 
form dactyli. 

Included species 

Trichopeltarion nobile A. Milne Edwards, 1880, p. 20; 
Trachycarcinus corallinus Faxon, 1893; Trichopeltarion 
ovale Anderson, 1896, p. 103; Trachycarcinus glaucus 
Alcock and Anderson, 1899, p. 9; Trachycarcinus alcocki 
Doflein, 1903; Trachycarcinus balssi Rathbun, 1932, p. 
36; Trachycarcinus sagamiensis Rathbun, 1932, p. 36; 
Trachycarcinus decorus Rathbun, 1945, p. 377; Trachy¬ 
carcinus huziokai Imaizumi, 1951, p. 33; Trichopeltarion 
fantasticum Richardson and Dell, 1964, p. 148-151; 
Trichopeltarion wardi Dell, 1968, p. 275-276; 
Trichopeltarion greggi Dell, 1969, p. 367-371; Trachy¬ 
carcinus elegans Guinot and Sakai, 1970, p. 201; Trachy¬ 
carcinus intensi Crosnier, 1981, p. 303; Trachycarcinus 
crosneri Guinot, 1986, p. 807; Trachycarcinus moosai 
Guinot, 1989, p. 361; Trachycarcinus inflatus Kato, 1996, 
p. 515; Trichopeltarion berglundorum Schweitzer and 
Feldmann, 1999, p. 237-242; Trichopeltarion granulosa 
Schweitzer and Salva, 2000, p. 291-294; Trichopeltarion 
merrinae Schweitzer and Salva, 2000, p. 294-296. 
Trachycarcinus intensi was never directly observed and 
no photographic illustrations studied. While the species 
probably is a member of Trichopeltarion, observation of 
only one line drawing leaves room for question. 


Excluded species 

The following species previously classified as 
Trachycarcinus cannot be embraced within the new and 
expanded definition of Trichopeltarion: Trachycarcinus liys- 
tricosus Garth in Garth and Haig, 1971, p. 6.3; Trachycarcinus 
delli Guinot, 1989, p. 365; and Trachycarcinus foresti Guinot, 
1989, p. 369. They should be reclassified into another already 
existing, or a new, genus. Conclusions were made based on 
one line drawing of Trachycarcinus hystricosus ; direct obser¬ 
vation of specimens or figures would reinforce the exclusion 
of the species from Trichopeltarion. 

Remarks 

The differences between specimens of Trachycarcinus 
and Trichopeltarion with regard to shape, degree of orna¬ 
mentation, nature of the front, nature of the anterolateral 
spines, and the nature of the lateral spines are all at the 
species level. Because the aforementioned characters dis¬ 
play such a wide range of variation, observed in several 
states within each genus, the generic definitions overlap. 
Based on observations of some 200 specimens, these 
species possess enough common generic characters to war¬ 
rant synonymizing Trachycarcinus with Trichopeltarion. 

Previous authors have drawn attention to the similarities 
between the two genera, and have failed to identify diagnos¬ 
tic differences. Attempts to differentiate between the genera 
of Trichopeltarion A. Milne Edwards, Trachycarcinus 
Faxon, and Peltarion Jaquinot by Rathbun (1930b, p.149) 
seem rather arbitrary. In the description of a new species of 
Trichopeltarion, Dell (1969, p. 370) indicated his preference 
for uniting Trachycarcinus with Trichopeltarion based upon 
the arbitrariness of differentiating characters. The degree of 
tuberculation on the margin and the length of the lateral 
spines are only differences of degree (Richardson and Dell, 
1964, p. 146). Since that time Pequegnat (1970, p. 187) syn- 
onymized Trachycarcinus spinulifer with Trichopeltarion 
nobile for reasons discussed below, while Guinot (1989, p. 
355) placed Trichopeltarion ovale in Trachycarcinus. The 
problem of assigning species to a particular genus when the 
type descriptions are so similar continues to plague authors. 
The nature of the problem cannot be addressed simply by 
observing each species and assigning it to the genus to which 
it is most similar, based upon reference to the respective type 
species, Trichopeltarion nobile and Trachycarcinus coralli¬ 
nus (Faxon, 1893). Since so many of the species exhibit 
characters that are found in both type species, it is likely that 
there is merely a wide range of variation within one genus. 

There has been much attention given to the carapace out¬ 
line or shape when differentiating between Trichopeltarion 
and Trachycarcinus. Trachycarcinus has been considered to 
be pentagonal in outline with long, nearly straight anterolat¬ 
eral margins (Rathbun, 1930b), while Trichopeltarion has 
been described as having a subcircular to oval outline. It 
does appear that the type species of each genus exhibits 
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Table 3. Principal diagnostic characters of Trachycarcinus and Trichopeltarion cited in the literature compared to observed 
characters. 



Ideal for 

Ideal for 

Observed for 

Observed for 

Characters 

Trachycarcinus 

Trichopeltarion 

Trachycarcinus 

Trichopeltarion 

outline/shape 

pentagonal' 

subcircular 1 

T. balssi is 

T. fantasticum 

of carapace 


to orbicular 

subcircular 

juveniles are pentagonal 

ornamentation 

tubercles on 

smooth with 

tubercles on 

tubercles on 

density of 

entire carapace 2 

small granules 

entire carapace 

entire carapace, 

carapace 


near margins' 


T. nobile smooth 
posteriorly 

lateral spines 

7 

long 2 

long cylindrical 

long cylindrical 




to short and 

to short and 




triangular 

triangular 

ornamentation 

tubercles, 

fine granules, 

granules to 

granules to 

type/style 

no hairs 2 

short sparse 

tubercles, 

tubercles, 



fine hairs' 

short hairs 

short hairs 



frosted 

tubercles 

on some 

son most 

lateral margins 

toothed 3 

armed with 

cylindrical 

cylindrical 

(anterolateral) 


spines 3 

spines or 

spines or 




triangular 

triangular 




compound teeth 

compound teeth 

'Rathbun, 1930b 
-Richardson and Dell, 1964 
’Sakai, 1976 


these outlines: Tricliopeltation nobile is subcircular and 
Trichopeltarion corallinus is pentagonal. However, when 
all species are observed, the types seem to have the most 
extreme outlines of either case. Several species, formerly 
referred to Trachycarcinus are as circular, or even more cir¬ 
cular, in outline than species of Trichopeltarion. Likewise, 
all species of Trichopeltarion have a pentagonal nature. It is 
the shape or outline of the anterolateral margin that gives the 
carapace the appearance of being subcircular. When the 
anterolateral margins are slightly rounded as in T. nobile, 
Trichopeltarion greggi, Trichopeltarion fantasticum, 
Trichopeltarion wardi, Trichopeltarion ovalis (Anderson, 
1896), Trichopeltarion balssi (Rathbun, 1932), 
Trichopeltarion crosneri (Guinot, 1986), Trichopeltarion 
alcocki (Doflein, 1903), and Trichopeltarion intensi 
(Crosnier, 1981), the carapace has an outline that is more 
subcircular than pentagonal. If the anterolateral margin is 
not gently curved, but extends in a straight line from the 
base of the frontal spines to the base of the lateral spine, 
then the carapace outline has a more pentagonal appearance 
as in T. corallinus, Trichopeltarion elegans (Guinot and 
Sakai, 1970), Trichopeltarion glaucus (Alcock and 
Anderson, 1899), Trichopeltarion moosai (Guinot, 1989), 
Trichopeltarion sagamiensis (Rathbun, 1932), and some 
Trichopeltarion crosneri. The majority of the species have a 
posterolateral margin that is similar in outline, convex and 
gently curving. A small number of the species have a pos¬ 


terolateral margin that is nearly straight and not as convex as 
the margin of T. nobile. The straight posterolateral margin 
results in an even more pronounced pentagonal outline in T. 
elegans, T. glaucus, and T. moosai. 

All of the known species of Trichopeltarion possess a lat¬ 
eral spine. The lateral spine is usually prominent. In some 
species it may not be much larger or longer than the anterolat¬ 
eral spines. The spines have two forms: long and cylindrical, 
or more compact and triangular with a possible cylindrical 
spine extending from the apex. Both forms of the lateral spine 
may possess tiny spinelets. There is a certain amount of vari¬ 
ability in density and number of spinelets, but all species 
within the group exhibit one variation of the two forms. 

All species within Trichopeltarion and species previous¬ 
ly referred to Trachycarcinus have a tridentate rostrum. The 
length of the spines relative to one another varies, as does 
the amount of protrusion of the rostrum. All species also 
have a somewhat rectangular inner orbital spine crested with 
small teeth or spinelets. The orbit bears two hiatuses above, 
one between the inner orbital spine and the supraorbital 
spine, the other between the supraorbital spine and the outer 
orbital spine. The anterolateral margin is adorned with 
spines that can be compound, or of a singular, more cylin¬ 
drical nature. Trichopeltarion nobile, T. fantasticum, T. 
wardi, T. greggi, T. crosneri, T. balssi, T. elegans, T. glau¬ 
cus, and T. intensi all have anterolateral spines that are com¬ 
pound and somewhat triangular in shape. Some have sharp 
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spinelets making the spines compound, while others have 
more rounded tuberclelike spinelets on the anterolateral 
spines. Trichopeltarion alcocki and T. mooscii have com¬ 
pound spines that are longer, more cylindrical, and more 
strongly curved anteriorly than other species of 
Trichopeltarion. They also possess such small spinelets that 
they appear almost singular. Trichopeltarion ovalis has 
anterolateral spines that are very sharp, and although they 
are compound they do not closely resemble those of any of 
the other species. They are a series of sharp spines, not long 
as in T. alcocki, and not triangular as in T. wardi. 

From the study of this wide range of specimens assigned 
to one of the two genera, Trachycarcinus and Tricho¬ 
peltarion, it can be seen that several of the characteristics 
previously used to differentiate the genera actually overlap 
between the two genera. The possession of characters previ¬ 
ously described as belonging to Trichopeltarion by species 
assigned to Trachycarcinus, and characters previously 
described as belonging to Trachycarcinus by species tradi¬ 
tionally referred to Trichopeltarion, along with the common 
morphologic criteria, to be discussed below, are the basis for 
considering the genera synonymous (Table 3). 

All of the species now embraced within Trichopeltarion 
have well to moderately well defined regions marked by one 
of the following ornamentation types: tubercles that are 
clumped more tightly in regions that appear swollen (T. 
wardi and T. crosneri ), swollen pustulose areas that may be 
crested by granules or tubercles (T. fantasticum and T. 
nobile), or clumping of tubercles that are themselves crested 
by granules (71 ovalis). These tubercles may form patterns 
within the regions and the patterns may be common within 
the genus, or may be species specific. 

The antennae are similar across all the species. The basal 
article is subcylindrical and somewhat flattened. Although 
not completely closing off the inner hiatus of the orbit, it 
does appear to rest above or adjacent to the suborbital spine 
imperfectly filling the void. The basal article is unarmed 
except in the case of 71 glaucus and possibly 71 elegans. 
This slightly enlarged basal article is imperfectly fused to 
the carapace. The second article is longer and more slender 
than the basal article, the third about equal in length to the 
second but more slender; all are furnished with setae. The 
antennae appear to be somewhat fragile and are longer than 
half the carapace length only in two species previously 
assigned to Trachycarcinus. The two species T. delli and 71 
foresti cannot be included within the genus Trichopeltarion 
due to the very long and stout nature of their antennae. 
While these species are closely related to the genus, they 
possess enough differentiating characters that make their 
assignment to a separate, not yet established, genus the most 
reasonable alternative. 

As mentioned above, the structure of the orbit is the 
same throughout the genus. The orbits are directed forward 
and are imperfect. There are two hiatuses above, one 


Table 4. Measurements (in mm) taken on specimens of 
Trichopeltarion greggi, Trichopeltarion fantasticum, and 
Trichopeltarion nobile. Carapace lengths are measured exclud¬ 
ing the frontal spines, and chela lengths are measured from 
carpal articulation to tip of movable finger. Measurement of np 
denotes that the feature was not present, or not preserved. 


Species 

Specimen 

Carapace 

length 

Chela length 
rt. It. 

T. greggi 

DM 59 

69.39 

87.88 

24.84 


DM 49 

63.82 

65.97 

np 


zfc 178 

83.79 

83.80 

np 

T. fantasticum 

NMNZ 

49.73 

50.00 

19.64a 


NMNZ 

69.00? 

96.00? 

30.00? 

T. nobile 

USNM 128427 

72.36 

113.89 

44.44 


USNM 93674 

73.96 

31.77 

99.48 


below, and one at the inner angle. The lower wall is formed 
by the carapace and an extending suborbital spine. 

The buccal frame is elongate and rectangular in all species 
of Trichopeltarion. The anterior margin of the buccal frame is 
not distinctly defined. The third, or outer, maxillipeds are 
elongate, similar in morphology, and fit into the frame in the 
same manner. The ischium of the third maxilliped is pro¬ 
duced at the anterointerior angle. The merus is rounded at the 
anteroextemal angle, and is obliquely truncated without emar- 
gination at the anterointemal angle. The exopod parallels the 
merus, and is not obliquely truncated adjacent to it. 

The sternum has the same shape, outline, and degree of 
fusion of sutures throughout the genus. Each of the first 
three plates, or stemites, is fused into a sagittate tip that rests 
between the bases of the third maxillipeds and the anterior 
limit of the coxa of the first pleopod. The fusion of stemites 
one through three measures approximately one-fourth of the 
total sternal length, with the fourth stemite also fused with 
the first three and possessing a strongly concave lateral mar¬ 
gin. Stemites five and six are gently convex on the lateral 
margins with a straight anterior margin extending posterior¬ 
ly adaxial. Stemites five and six mark the widest portion of 
the overall ovoid sternum. The fifth overlies the fourth, the 
sixth overlies the fifth, and the seventh overlies the sixth. 
The seventh stemite is gently convex on the lateral margin, 
and curves adaxially towards the posterior, resulting in a 
decrease in width posteriorly. The eighth sternite is very 
small and is shaped in a manner that completes the ovoid 
outline of the sternum. 

The legs on all species are similar in form, moderately 
long, and may possess hairs of variable length, especially on 
the margins. Many of the legs possess some type of gran¬ 
ules, tubercles, or even sharp spines. The dactyli are styli- 
fomi, straight, and slender. 

Many of the species possess an enormous major chela in 
the mature males. The males do not all have major chelae, 
and possession of a major chela is not necessarily size relat- 
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Table 5. Measurements (in mm) of Trichopeltarion taken 
from adult representatives. The length measures from the 
front, excluding the frontal spines, to the posterior margin. 
Width measures exclude the lateral spines. 


Species 

Museum no. 

length 

Width 

Trichopeltarion nobile 

USNM 128427 

72.36 

70.42 

Trichopeltarion corallinus 

USNM 20618 

27.50 

30.40 

Trichopeltarion ovale 

USNM no no. 

44.07 

40.13 

Trichopeltarion glaucus 

BNMH syntype 

13.64 

12.35 

Trichopeltarion alcocki 

MNHNB11571 

70.14 

62.03 

Trichopeltarion balssi 

USNM 65058 

19.78 

18.32 

Trichopeltarion sagamiensis 

type, Balss 1922 

29.46 

28.92 

Trichopeltarion decorus 

USNM 498414 

14.30 

16.70 

Trichopeltarion huziokai 

IGPS 73235 

30.00 

22.00 

Trichopeltarion fantasticum 

Cr. 6566 

49.24 

45.76 

Trichopeltarion wardi 

P 14789 holotype 

23.94 

20.12 

Trichopeltarion greggi 

zfc 52 

69.92 

63.72 

Trichopeltarion elegans 

holotype 

24.82 

24.25 

Trichopeltarion crosneri 

MNHNB12689 

49.55 

43.27 

Trichopeltarion moosai 

MNHNB11570 

13.24 

11.82 

Trichopeltarion berglundorum 

CM 39667 

18.63 

19.12 

Trichopeltarion inflatus 

IGPS 102782 

30.30 

26.70 


ed within the genus, but is age related within each species. 
Pequegnat (1970) noted that Trichopeltarion nobile begins 
differential growth of the major chela at 50-60 mm length. 
Specimens of three different species of Trichopeltarion that 
reach larger sizes have a major chela in most adult males 
observed (Table 4). Many of the smaller species have a 
large major chela; for example, T. corallinus, whose cara¬ 
pace is 24.5 mm long, and T. glaucus, whose carapace is 16 
mm long. The major chela exhibits a similar morphology 
between certain species. Trichopeltarion fantasticum, T. 
nobile, T. greggi, T. alcocki, and T. wardi all have a chela 
that is morphologically similar, having straight edges, a tri¬ 
angular propodus, and being somewhat flattened. Several 
others, T. balssi, T. glaucus, and T. sagamiensis, have a 
major chela that has rounded edges, and is more swollen 
and bulbous rather than flattened. 

While many of the species previously recognized as 
Trachycarcinus are more circular than most species under 
consideration, there is a possible size constraint that may 
explain the pentagonal outline of several species. The 
species discussed here span a wide range of adult sizes 
(Table 5). Trichopeltarion nobile has been reported to grow 
up to 83 mm long (Pequegnat, 1970), compared to the adult 
form of Trichopeltarion glaucus which measures 16 mm in 
length (Guinot, 1989, PI. 5, fig. D). It is possible that size of 
the carapace may play a role in definition of the outline as 
pentagonal or subcircular. Smaller individuals tend to be 
more pentagonal. The overall size of the organism affects 
characters other than outline. Tubercle density and carapace 
ornamentation are commonly affected by carapace size 


so- 


Eoo. 

E 


20 
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Figure 15. Measurements taken on a population of twelve 
Trichopeltarion fantasticum from BS774, 30 km ENE of 
Castlepoint, NZ. Specimens were collected at a depth of 
278-283 m at NZOI station R132 and are the possession of 
the National Museum of New Zealand. No catalog numbers 
are assigned to the specimens. Length measurements are 
taken excluding frontal spines, and width measurements 
exclude lateral spines. The distribution of points approxi¬ 
mates a logarithmic curve and indicates anisometric growth. 


within this group. Many of the smaller species within the 
genus possess characters that are similar to the characters 
possessed by the juveniles of T, fantasticum. It is possible 
that juvenile characters of the genus are retained in several 
species due to paedomorphism. Progenesis, or paedomor- 
phism, may have lead to direct speciation. The possession of 
juvenile characters within the genus adds to the range of 
variation, making the classification of this group complex. 

Anisometric growth was observed and can be readily 
demonstrated within a population of T. fantasticum (Figure 
15). The carapace lengths of 12 individuals, measured from 
the base of the frontal spines to the posterior margin, ranged 
from 10 mm to 56 mm. The smaller the specimen, the more 
pentagonal it appeared (Figure 16). The smaller, more pen¬ 
tagonal specimens bear a striking resemblance in outline to 
Trichopeltarion corallinus, which was small, measuring 
24.5 mm in length excluding frontal spines. Larger speci¬ 
mens of T. fantasticum, measuring up to 69 mm in length, 
have circular outlines almost identical to T. nobile. The par- 
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Figure 16. Six specimens of Trjrhnpphnriov fantasticum (A-F) showing a decrease in pentagonal outline with an increase in 
size. National Museum of New Zealand, Wellington, specimens from station R132, no catalog number. Scale bar equals 1 cm. 
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ticular male specimens also have an enlarged major cheliped 
as in many mature male specimens of T. nobile. The aniso- 
metric growth observed in T. fantasticum can explain the 
pentagonal outline of the smaller specimens and the circular 
outline of the larger specimens. The pentagonal outline is a 
function of the curvature of the anterolateral margin. The 
wider the specimen, the longer and more curved the antero¬ 
lateral margin. The pentagonal species in question are 
believed to be adult forms, and thus would not be expected 
to develop a circular outline due to their small sizes. This is a 
probable example of paedomorphism. The smaller the cara¬ 
pace, the more pentagonal the outline of the carapace. 

Not only was shape of the carapace affected by the size, 
or age, of the specimens of Trichopeltarion fantasticum stud¬ 
ied, but also was the degree of tubercle density. There has 
been a considerable amount of emphasis placed on the 
degree of ornamentation of the carapace, especially around 
the margins, when diagnosing the two genera. When observ¬ 
ing the wide range of specimens it is obvious that T. nobile is 
the least ornamented. It is generally described as smooth, 
excluding the margins and the tops of several swellings that 
mark regions. Many of the species previously referred to 
Trachycarcinus have a dense covering of tubercles, as do a 
few species of Trichopeltarion , namely T. wardi and smaller 
specimens of T. fantasticum. Smaller specimens of T. fantas¬ 
ticum have much more dense ornamentation, with the raised 
pustules that define regions appearing to be more pro¬ 
nounced. The density of tubercles of small specimens of T. 
fantasticum approaches that of the dense and defining orna¬ 
mentation of Trachycarcinus. The larger the specimens of T. 
fantasticum become, the more sparsely ornamented they 
become. The tubercles and swellings covered with granules 
become more spread out, and the pustules do not display as 
much relief. The larger specimens of T. fantasticum 
approach the smoothness of T. nobile, and display an almost 
identical pattern of ornamentation (Figure 17). While this 
may not be the case with every species observed, it is the rule 
that the larger the specimens, the less dense the ornamenta¬ 
tion. Because T. nobile is the largest of the extant species, it 
fits the expectation that the larger the carapace length, the 
smoother the carapace surface. The larger, less ornamented 
specimens of T. nobile would then have to be considered an 
exception with smaller sized, more densely ornamented cara¬ 
paces as the norm for this group. While there are several 
types of ornamentation observed within the genus previously 
known as Trachycarcinus, the aforementioned observations 
only address density of ornamentation. 

In the case of Trichopeltarion and Trachycarcinus, juve¬ 
nile characters retained within Trachycarcinus (shape, 
degree of ornamentation, long spines on margins), previously 
have been considered to be morphological differences 
between the two genera, rather than morphological variations 
within one genus. It could be that paedomorphosis, specifi¬ 
cally progenesis, led to speciation within this genus. 


Trichopeltarion nobile A. Milne Edwards, 1880 
Figures 17B, 18 

Trichopeltarion nobile A. Milne Edwards, 1880, p. 20, PI. 
2; Rathbun, 1930b, p.168, PI. 73; Pequegnat, 1970, p. 
184-187, fig. 6-4, 6-5. 

Trachycarcinus spinulifer Rathbun, 1898, p. 278, PI. 6, fig. 
1 (cat. no. 9639 USNM); 1930b, p. 166, pis. 70, 71, figs. 
26, 27. 

Diagnosis 

Carapace slightly longer than wide excluding lateral 
spines; surface thickly velvety as in Dromia, especially in 
female. Median frontal spine shorter than lateral ones, essen¬ 
tially an equilateral triangle. (After Rathbun, 1930b, p. 168). 

Measurements 

Male holotype: length of carapace 66 mm, width of 
same including spines 77 mm, width without spines 65 
mm; length of right cheliped 96 mm, of left cheliped 55 
mm (Rathbun, 1930b). 

Habitat 

302-820 m (57° F at 302 m) (Rathbun, 1930b). 

Distribution 

The holotype was taken off St. Lucia of the Caribbean 
Sea, station 219, U.S.C.S.S. Blake (MCZ 3054) (Rathbun, 
1930b). Gulf of Mexico off the coast of the Mississippi 
delta and all other parts of the Gulf except the SE quadrant 
(Pequegnat, 1970). 

Remarks 

Study of specimens of Trichopeltarion nobile and 
Trachycarcinus spinulifer from the U. S. National Museum 
of Natural History reinforces the conclusion of Pequegnat 
(1970) that Trachycarcinus spinulifer should be syn- 
onymized with Trichopeltarion nobile. Rathbun's holotype 
for T. spinulifer was an immature male, while Edwards' 
holotype of T. nobile was a subadult male. The age, and thus 
size, differences between the two holotypes were the reason 
for placing them into two separate genera. 

The morphological differences observed are due to age 
and size of the chelae. The major chela of mature males can 
reach an enormous size compared to the carapace size, about 
three times the size of the minor chelae. The immature male 
type of Trachycarcinus spinulifer had chelae of equal size. By 
comparison, a mature male of carapace length 68 mm had a 
major chela of 109 mm measured along the upper border. 
From measurements taken from Pequegnat (1970, p. 187), it 
can be concluded that the male does not start to grow the 
enlarged chela until the crab reaches 50-60 mm in length. 
The specimens observed in this study support this contention. 
Although it was previously thought that only the right chela 
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Figure 17. A, Trichopeltarion fantasticum, dorsal view of a mature male from the National Museum of New Zealand, Wellington, 
no catalog number. B, Trichopeltarion nobile , dorsal view of mature male, USNM 128427. The two species exhibit similar out 
lines and ornamentation patterns. Scale bars equal 1 cm. 
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Figure 18. Orbital (A) and ventral (C) views of male Trichopeltarion nubile, USNM 128427. B, Dorsal view of female 
Trichopeltarion nobile, USNM 93674. Scale bar equals 1 cm. 
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grew to great size, it is now known that the left chela can be the 
large one in some males. In four of the 18 large males at 
Pequegnat's disposal the left chela was dramatically larger than 
the right. In four of the 12 large males of Trichopeltarion greg- 
gi studied herein the left chela is laiger than the right chela. 

According to the reexamination of the type specimen in 
the Museum of Comparative Zoology by Fenner A. Chace, 
the type has no median carina as described by A. Milne 
Edwards (Pequegnat, 1970). This observation was made by 
Pequegnat (personal communication with Henry B. Roberts, 
Smithsonian Institution). 

Trichopeltarion nobile differs from all other species of 
Trichopeltarion by having a median frontal spine that is 
noticeably shorter than the lateral spines, and is an equilater¬ 
al triangle. Trichopeltarion nobile differs from T. wardi and 
T. fantasticum by having the lip of the posterior margin 
adorned with a random series of singular spines, similar to 
the condition observed in well-preserved specimens of T. 
greggi. The lateral spines of T. nobile bear tiny spinelets and 
are cylindrical and long compared to the lateral spines of T. 
wardi and T. greggi. The lateral spines are triangular near 
the base, but do not have as many spinelets as T. 
fantasticum. In some specimens of T. fantasticum , the 
spines appear to be more cylindrical and longer. 

The ornamentation of T. nobile consists of pustulose areas 
sometimes crested by granules. Trichopeltarion nobile seems 
to have two pustules in the anterior part of the cardiac region 
compared to only one in T. fantasticum, and none in T. greg¬ 
gi. Also, T. nobile and T. greggi have a double pustule locat¬ 
ed in the quadrilateral arrangement of the mesobranchial 
region as opposed to a singular pustule in T. fantasticum. The 
female specimen observed had many more granules on the 
raised areas than the two males. The raised areas are also 
much more distinct and granulose anteriorly compared to the 
males, whose anterior pustules lack granules. 

Trichopeltarion nobile has two distinct compound spines 
located on the posterolateral margin, differing from T. fan¬ 
tasticum which has one large singular spine on the postero¬ 
lateral margin. T. greggi seems to have two posterolateral 
spines located in the same general area, but this has been 
observed in only two of the best preserved specimens. They 
do appear to be compound and large in the larger specimens. 

The female specimen studied has a thicker coat of velvet 
on the surface of the carapace compared to the two males. 
The males have an even coat, but the carapace is visible. 
The female hair is so thick that the carapace is not visible on 
the dorsal surface; only the raised granulated pustules 
appear above the velvety mat. This is similar to the surface 
of a female Trichopeltarion ovale. It was also noticed that 
the carapace surfaces of T. fantasticum were somewhat 
more dense with hair on females than males. 

Trichopeltarion ovale Anderson, 1896 
Figure 19 


Trichopeltarion ovale Anderson, 1896, p. 103; Alcock 
and Anderson, 1896, PI. 25, fig. 4,4a; Richardson and 
Dell, 1964, p. 146, 150; Sakai, 1965, p. 44, PI. 6, fig. 7; 
Sakai, 1976, p. 314, PI. 103, fig. 2.; Serene and Vadon, 
1981, p. 122,126. 

Trichopeltarium ovale Alcock, 1899, p. 57; Alcock and 
Macgilchrist, 1905, PI. 75, fig. 1 a-c. 

Trachycarcinus ovale Serene and Vadon, 1981, p. 122, 
126. Guinot, 1989, p. 355-360, fig. 2, A-D fig. 3, A-D, 
PI. II, A-E. 

Type Locality 

Southeast of Sri Lanka [Ceylon], 6°50'20" N , 79°36'20" E, 
Investigator, station 204, 180-217 fathoms (Guinot, 1989, 
p. 355). 

Habitat 

100-600 m (Guinot, 1989, p. 355). 

Distribution 

Southeast of Ceylon (300-400 m depth). Strait of 
Makassar, station 214, 0°31'4" N, 117°50T" E (600 m). 
Japan (100-200 m). Philippines, station 43, 13°50'5" N, 
120°28'0"E (500 m) (Guinot, 1989, p. 355, 358). 

Remarks 

Guinot (1989) believed that Trichopeltarion ovale 
actually belonged to Trachycarcinus, with the specimens 
from the Philippines representing a possible subspecies. 

Trichopeltarion fantasticum Richardson & Dell, 1964 
Figures 16, 17A, 20 

Trichopeltarion fantasticum Richardson and Dell, 
1964, p. 145-151, figures 1-11. 

Holotype 

Adult male from VUZ 42 in Dominion Museum, 
Wellington (Cr. 1322). 

Type Locality 

Stations of Zoology Department, Victoria University of 
Wellington: VUZ 42, 41°32'30" S, 174°52' E, Palliser Bay 
in c. 100 fathoms, 19 January 1956. For additional localities 
see Richardson and Dell, 1964, p. 149-150. 

Measurements 

Measurements (in mm) of a single population within the 
species are plotted in Figure 15. 

Distribution 

In New Zealand, from Kaipara on the west coast and the 
Bay of Plenty on the east coast to as far south as Foveaux 
Strait and Fiordland, and off the coast of the Chatham 


38 


SALVA AND FELDMANN 


No. 52 



Figure 19. Ventral (A), orbital (B), and dorsal (C) views of Trichopeltarion ovale, USNM, from station 5423, no catalog number. 
Scale bar equals 1 cm. 
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Figure 20. Dorsal (A) and ventral (B) view of mature female Trichopeltarion fantasticum , Cr. 6083; C, ventral view of mature male 
from National Museum of New Zealand, Wellington, no catalog number. Scale bar equals 1 cm. 


Islands (Richardson and Dell, 1964, p. 149-151). 

Habitat 

Typically found at depths of 200-800 m. It is also found 
frequently on the continental shelf at shallower depths 
(Richardson and Dell, 1964, p. 150). 

Remarks 

Trichopeltarion fantasticum differs from the other species of 
Trichopeltarion by having a carapace length, including the 


frontal spines, that is noticeably greater than the carapace 
width, excluding the lateral spines. Richardson and Dell (1964) 
measured seven specimens of T. fantasticum that had a mean 
length, including the frontal spine, of 46.8 mm, and a mean 
width, excluding lateral spines, of 39.1 mm. Measurement of 
eight adult specimens from the National Museum of New 
Zealand, yielded a mean length, excluding the frontal spines, of 
38.2 mm, and a mean width, excluding the lateral spines, of 
34.7 mm. While the length of the carapace appears to be some¬ 
what greater than the width, the carapace broadens with age. 
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The juvenile specimens are considerably less wide than long, as 
seen in Figure 15. This also holds true for T. nobile (Pequegnat, 
1970), and can lead to misinterpretations of carapace shape due 
to the age and size of the specimen. 

While Trichopeltarion fantasticum appears to be similar 
to T. greggi with regard to the nature of the anterolateral and 
lateral compound spines, it differs by having the central 
frontal spine of equal or slightly greater length than the lat¬ 
eral frontal spines. Trichopeltarion greggi has a shorter cen¬ 
tral spine. Although Richardson and Dell (1964) diagnosed 
T. fantasticum with a central frontal spine longer than the 
two lateral spines, this was observed in only two of the 
twenty specimens examined. The majority had a central 
frontal spine that was approximately the same length as the 
lateral frontal spines. The ornamentation of T. fantasticum is 
also much more complex than in T. greggi. 

Trichopletarion fantasticum differs from T. xvardi by hav¬ 
ing a larger mean length/width ratio, and longer, sharper lat¬ 
eral spines. The lateral spines of T. fantasticum appear to be 
the longest of the species, proportional to the carapace size, 
and are also the most cylindrical in shape. Trichopeltarion 
nobile exhibits a more circular carapace that is not as heavily 
ornamented, and a much larger mean size of the carapace. 

Trichopeltarion fantasticum has a distinct granule-bear¬ 
ing tubercle pattern on the dorsal surface of the carapace 
(Figures 16, 17, and 20). This pattern can be seen in other 
species of Trichopeltarion , but differs slightly in tubercle 
size and granule density. The pustules, or raised areas, are 
more pronounced in juveniles and smaller specimens. This 
was observed primarily within T. fantasticum, but is 
believed to be the case for all species of Trichopeltarion. As 
the size of the carapace increases, the raised areas are not as 
pronounced or topographically high. They ascend more gen¬ 
tly from the carapace surface and may blend into other 
raised areas forming an agglomeration of raised areas. 

Trichopeltarion fantasticum has a large posterolateral 
spine, distinguishable from the smaller spine on the margin. It 
appears to be cylindrical, widening at the base. The spine is 
singular, although it may have spinelets at the base. 
Trichopeltarion nobile has distinct posterolateral spines locat¬ 
ed in the same position along the margin. The difference is 
that T. nobile has two posterolateral spines, both of which 
widen at the base and are compound. Trichopeltarion greggi 
has at least one distinct large posterolateral spine that appears 
singular, with possible spinelets at the base. This feature is not 
commonly preserved on T. greggi , but one very large male 
has two distinct large triangular posterolateral spines. The 
preservation does not permit identification of the spines as 
being singular or compound, because the tips are broken off. 

The posterior margin of T. fantasticum is formed of a 
thin lip with a row, or line, of dense granules. All species of 
Trichopeltarion seem to have some type of lip on the poste¬ 
rior margin, but the type and density of ornamentation 
varies. Trichopeltarion wardi has a very dense accumula¬ 


tion of tubercles, while T. nobile and T. greggi seem to have 
randomly placed, sparsely dispersed, semi-triangular spines, 
rather than granules or tubercles. Trichopeltarion ovale has 
a dense row of very sharp and cylindrical spines. 

Male specimens of Trichopeltarion fantasticum appear 
to be less hairy on the dorsal carapace surface than the 
females. This feature was also noticed in the specimens of 
Trichopeltarion nobile (= Trachycarcinus spinulifer), on 
which the males had a fine velvet on the carapace surface, 
and the females had a dense mat of hair through which the 
carapace cannot be seen. Only the raised granulated areas 
standing above the hair are visible, as in the female speci¬ 
men of T. ovale. The adults of T. fantasticum are consider¬ 
ably more hairy than the juveniles. This may be true in 
other species of the group, but no juveniles were observed 
except those of T. fantasticum. 

Trichopeltarion wardi Dell, 1968 
Figure 21 

Holotype 

Holotype male in Australian Museum, Sydney (P. 
14789), and one paratype male in the Dominion Museum, 
Wellington (ex Melbourne Ward collection). 

Type localities 

Off of Maria Island, Tasmania; off Cape Everad, 
Victoria, 38° 12.5' S, 149°05.5' E (Dell, 1968, p. 276). 

Depth 

80 to 140 m (Dell, 1968). 

Distribution 

Off Maria Island, Tasmania, to Victoria, Australia (Dell, 
1968). 

Remarks 

The species seems closest to the New Zealand species, 
Trichopeltarion greggi, by having the anterolateral spines of 
similar size, arrangement, and compound nature. It differs 
from T. greggi by having fewer spinelets on the lateral 
spine, and a more dense ornamentation of larger tubercles. 
The degree of ornamentation density present on T. wardi is 
much greater than on T. nobile, T. fantasticum, or T. greggi. 
The axial carapace regions are distinct and recognizable, as 
they are in the other species of Trichopeltarion. 

The tridentate front of T. wardi differs from the fronts of 
all other species of Trichopeltarion by being very large and 
pronounced compared to the anterolateral spines. The lateral 
spine of T. wardi differs from all of the other species of 
Trichopeltarion by being very short relative to carapace 
width. Trichopeltarion wardi has no spines posterior to the 
lateral spine, only a few tubercles. Unlike T. nobile, the right 
chela is the only one that was observed to be greatly devel- 
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Figure 21. Trichopeltcirion wardi, Cr. 1854. Dorsal (A) and ventral (B) views. Scale bar equals 1 cm. 


oped in the males. Trichopeltcirion wardi lacks the long 
lateral spines of T. fantasticum , T. nobile, and T. greggi. 
While Dell (1968) suggested that T. wardi had a simpler 
supraorbital spine than T. fantasticum, the supraorbital 
spine appears to be very similar morphologically. This 
becomes, in fact, a unifying character in Trichopel- 
tarion. 

Trichopeltarion balssi (Rathbun, 1932) 

Figure 22 

Trachycarcinus balssi, Rathbun, 1932 p. 36; Sakai, 1935, 
p. 141, PI. 41, fig. 3; Sakai, 1939 p. 432, PI. 52, fig. 3; 
Sakai, 1965, p. 108, PI. 49, fig 3; Sakai 1976, p. 
311-312, PI. 102, fig. 2; Richardson and Dell, 1964, p. 
146; Takeda, 1973, p. 12. For additional synomymies 
see Guinot, 1989, p. 350. 

Holotype 

Male specimen, USNM 65063, measuring 22.4 mm in 
width (Rathbun, 1932). 


Type locality 

Cape Rollin, Simushir Island (46°46'40" N, 151°4r E). 
Albatross station 4801. 

Depth 

220 m (Rathbun, 1932, p. 36). 

Habitat 

Coarse black sand, pebbles (Sakai, 1976, p. 311-312). 

Distribution 

Japan, Isles of Tsushima, de Coree (Sakai, 1976, p. 
311-312). 

Remarks 

The specimen observed, USNM 65058, has a very dense 
mat of mud-covered hair between the raised granules. The 
ornamentation style is different from all other 
Trichopeltarion species. The granules/tubercles are very 
large and rounded posteriorly, becoming smaller anteriorly. 
In the anterior regions of the carapace they are not rounded 
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Figure 22. Trichopeltarion balssi , USNM 65058. Dorsal (A), orbital (B), and ventral (C) views. Scale bars equal 1 cm. 
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tubercles, but are spinelike. No other species of Tricho- 
peltarion has such a wide range of variation of tubercle 
shape upon a single carapace. 

Trichopeltarion greggi Dell, 1969 
Figure 23, 24, 25, 27 

Diagnosis 

Trichopeltarion with trifid front of equal length spines, 
constructed of grouped barbs; four distinct agglomerate 
tubercles on urogastric region, carapace ornamented by sin¬ 
gular tubercles becoming more dense posteriorly. 

Description 

Carapace subcircular, approximately as wide as long; 
arched transversely and strongly arched longitudinally. 
Front of three prominent teeth almost of equal length. 
Central tooth slightly wider toward the base than those on 
either side. All spines, excluding those of front, arranged in 
groupings with spine group termed a spine, and each apex 
termed a barb of that spine. Inner orbital spine separated 
from tridentate front by very shallow notch, triangular in 
outline, five to six barbs. First barb directed obliquely adaxi- 
ally, second directed forward, remaining barbs directed 
abaxially as they slope down the outer margin of the spine. 
Most forward projection of barbs measures one half length 
of frontal teeth. Orbits large, directed forward (Figure 24A). 
Orbital spine separated from inner orbital by deep notch. 
Spine rectangular in outline, not widening significantly 
toward base. Four to five barbs crest the summit of the 
spine, directed forward, smallest of all marginal spines, 
length extends anteriorly to base of tridentate front. Outer 
orbital spine triangular in outline, separate from orbital 
spine by shallow notch. One to two barbs on each slope of 
spine, both spine and barbs directed forward. 

Anterolateral margin rounded, with two large triangular 
spines. First spine separated from outer orbital spine by a shal¬ 
low notch, five to six barbs becoming smaller toward base. 
Second spine not as well developed, arcuate outline does not 
protrude from margin as prominently, five to seven barbs pre¬ 
sent. Two small singular spines anterior to large triangular later¬ 
al spine. Lateral spine steeply triangular, one central barb, three 
to four barbs arise from each slope of the spine. Posterolateral 
margin straight to gently curved, extends obliquely into posteri¬ 
or margin, ornamented with three to six small singular spines 
which become smaller posteriorly. Posterior margin curves con¬ 
cave axially, vaulted when viewed from posterior, ornamented 
with small singular evenly-spaced spines. 

Carapace uniformly and finely punctate, with numerous 
short, conical tubercles concentrated in posterior half. 
Well-defined branchiocardiac grooves. Frontal region gen¬ 
erally smooth. Protogastric region slightly tuberculate to 
smooth. Mesogastric with axial pattern of four tubercles, 
anterior-most tubercle followed by another simple tubercle. 


two additional tubercles in widest part of region lie on 
opposite sides of the midline. Urogastric with four distinct 
conical tubercles forming trapezoidal outline, two anterior- 
most tubercles being more widely spaced than posterior 
two. Tubercles singular, or grouped, never crested by gran¬ 
ules. Cardiac region lyrate, densely tuberculate to nearly 
smooth, widest posteriorly, culminating in two bulbous 
swellings. Branchiocardiac groove terminates in pit anteri¬ 
orly. Intestinal region small, rounded, sometimes tubercu¬ 
late. Hepatic region marked by conical swelling sometimes 
bearing tubercles. Branchial regions not distinct. Epi- 
branchial region smooth to sparsely tuberculate. Meso- 
branchial sparsely to densely tuberculate. Metabranchial 
always most densely tuberculate. 

Pterygostomial concave from posterior comer of buccal 
cavity to intersection with carapace below second postero¬ 
lateral spine; finely granulate, most dense anteriorly. 

Sternum ovoid; longer than wide, maximum width 
attained at separation of somites five and six (Figure 
24C). Somites one-three distinct, forming triangular 
plate. Somite four largest, diamond shaped. Somites 
five-seven similar in outline, directed obliquely posterior¬ 
ly, decreasing in width posteriorly. Somite eight narrower, 
poorly preserved. 

Buccal frame nearly rectangular, somewhat wider ante¬ 
riorly. Third maxillipeds poorly preserved. 

Abdomen of male with equilateral triangular telson, 
weakly swollen distally; somites five and six fused, widen¬ 
ing proximally, raised axial regions; somites four and three 
similar in shape, decrease in width proximally, raised axial 
regions; abdominal somites two and one comparable in 
width, poorly preserved (Figure 25). 

Chelipeds massive. Hand triangular, length of hand 
about two times height and five times thickness, upper 
and lower margins sharp. Fixed finger curved, stout at 
base, about 55 percent total length of propodus. Dactylus 
longer, more slender at base, more sharply curved than 
fixed finger. Denticles not apparent. 

Coxae ovoid in cross section; coxa one large, coxae 
two-four equal in size and approximately one-half as large 
as coxa one, coxa five smallest. 

Measurements 

Measurements are given in Table 6. Position and orien¬ 
tation of measurements are shown on Figure 26. 

Holotype 

Trichopeltarion greggi Dell, 1968. Canterbury 
Museum, zfc 36. Adult measuring 71 mm in width 
(including lateral spines). The locality is situated one mile 
west of the mouth of the Motunau River, North 
Canterbury, New Zealand. The fossils are presumed to be 
from the Greta Siltstone which is middle-late Miocene 
(Feldmann and Keyes, 1992). 
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Figure 23. Trichopeltarion greggi. A, Dorsal view of DM 12; B, dorsal view of DM 48; C, ventral view of zfc 56; D, ventral view 
of AD 130. Scale bar equals 1 cm. 


Localities and stratigraphic position 

Specimens have been collected 1.6 km west of the mouth 
of the Motunau River, North Canterbury, New Zealand. 
Grid reference N34/147958. The majority of specimens are 


from concretions lying on the beach, having been derived 
from the Greta Siltstone horizon in cliffs (Feldmann and 
Keyes, 1992). Based upon the following evidence, 
Feldmann and Keyes (1992) adopted the age of middle-late 
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Table 6. Maximum, minimum, and mean measurements (in mm) taken on 140 specimens of Trichopeltarion greggi obtained 
from the Canterbury Museum, the Institute of Geological and Nuclear Sciences Limited, and various private collections. 
Positions and orientations of measurements are illustrated in Figure 26. 



LI 

L2 

L3 

L4 

L5 

W1 

W2 

W3 

W4 

W5 

W6 

W7 

W8 

W9 

W10 

Wll 

W12 

Minimum 

39.09 

35.72 

17.18 

19.85 

38.00 

5.23 

13.84 

17.84 

26.78 

35.94 

8.92 

11.12 

36.65 

40.99 

41.00 

19.26 

2.23 

Mean 

66.74 

62.80 

27.44 

33.64 

69.21 

7.35 

21.25 

29.64 

42.91 

57.17 

15.65 

19.47 

61.18 

70.09 

66.64 

27.71 

3.71 

Maximum 

91.24 

85.20 

33.04 

48.92 

96.00 

8.73 

28.95 

40.30 

57.37 

76.84 

25.06 

28.23 

84.58 

91.18 

92.00 

45.08 

4.73 


Miocene (Waiauan-Tongaporutuan) for the Greta Siltstone 
with fossiliferous concretions. Lewis (1976) outlined the 
complex geology of the area which has debris flows con¬ 
taining clasts of “Greta Siltstone” which are late Pliocene 
(Waipipian), middle-late Miocene (Waiauan-Tonga¬ 
porutuan), and Early Miocene (Otaian-Altonian) age (see 


also Fordyce,1982, p. 651, 653). There is a greater age range 
of beds comprising “Greta Siltstone” represented than origi¬ 
nally considered. Feldmann and Keyes (1992) believed that 
the presence of concretions containing Tumidocarcinus 
giganteus Glaessner would support an age of early-late 
Miocene with a middle-late Miocene age being favored. 



Figure 24. Trichopeltarion greggi , zfc 235. Orbital (A), dorsal (B), and ventral (C) views. Scale bar equals 1 cm. 
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Figure 25. Overall ventral view (A), and close-up of abdomen (B), of mature male Trichopeltarion greggi , DM 65. Scale bars 
equal 1 cm. 
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Remarks 

Trichopeltarion greggi is a species known only from the fos¬ 
sil record. It appears to be very closely related to T. nobile. The 
anterolateral spines, lateral spines, two distinct posterolateral 
spines, and sparsely spined posterior margin are very similar in 
nature. Trichopeltarion greggi also has a very smooth carapace 
surface with granulation becoming more dense posteriorly, start¬ 
ing in the hepatic region. Trichopeltarion nobile is covered with 
a fine velvety hair. Although hair is not preservable in the fossil 
record, some evidence of it may survive: the carapace surfaces 
in several specimens of T. greggi (Figure 27) have evidence of 
hair. If this is a correct interpretation, then T. greggi would have 
had a dense coat of possibly velvety hair as is found in T. nobile. 
The most notable differences between T. greggi and T. nobile 
are the short axial frontal spine of T. nobile and the lack of two 
pustules in the anterior part of the cardiac region in T. greggi. 

The tubercle pattern found on T. fantasticnm , T. nobile , 
and to some extent in T. warcli, also exists in T. greggi. The 
main difference is that T. fantasticuw has one pustule in the 
anterior part of the cardiac region, T. nobile has two pustules 
in that area, and T. greggi does not have any observable 
raised pustules in the anterior part of the cardiac region, only 
granules. The major chela of T. greggi is very similar to that 
of T. nobile in size and shape. 

There are some major differences between the living 
species endemic to New Zealand, T. fantasticnm , and the fos¬ 
sil species endemic to New Zealand, T. greggi. The relative 
shape and proportional size of the lateral spine is different. 
The degree of granulation anteriorly is more dense in T. fan- 
tasticum , while T. greggi has a smooth carapace surface 
towards the front. The posterolateral spines and spinosity of 
the posterior margin are also different. 

Genus Atelecyclus Leach, 1814 

Type species 

Atelecyclus rotundatus (Olivi, 1792) = Cancer ( Hippa) 
septemdentatus Montagu, 1813. 

Diagnosis 

Carapace subcircular to weakly pentagonal with anterior 
half subcircular, several teeth with tiny spinelets on lateral 
margins. Front with three teeth. Basal antennal article united 
to inner margin of suborbital region and to front, thus sepa¬ 
rating orbit entirely from antennular pit, latter being exca¬ 
vated in front. Antennal flagella well developed. Third max- 
illipeds cover whole mouth-field and extend forward to the 
base of the antennae. (Modified from Christiansen, 1969.) 

Atelecyclus rotundatus (Olivi, 1792) 

Cancer rotundatus Olivi, 1792, p. 47^-8, PI. 2, fig. 2. 
Cancer (Hippa) septemdentatus Montagu, 1813, p. 1-2, PI. 
I, fig. 1. 



Figure 26. Position and orientation of measurements 
taken on 140 specimens of Trichopeltarion greggi. 


Atelecyclus heterodon Leach, 1815, PI. II, fig. 1-5. 
Atelecyclus septemdentatus A. Milne Edwards and 
Bouvier, 1900, p. 60-61, and of many other authors. 

For a more complete list of synonyms, see Monod (1956). 

Type locality 

Golfo di Venezia, northern Adriatic (Christiansen, 1969, 
p. 37-39). 

Habitat 

Recorded on sandy and soft bottom between 15^40 and 
190-324 m (Christiansen, 1969, p. 37-39). 

Distribution 

West and South coasts of Norway, with the northernmost 
record at Grip; northern part of Swedish western coast; 
Belgium; E. coast of British Isles; Faeroe Banks; Shetland; 
northern part of North Sea; E. coast of Atlantic from the 
Cape Verde Islands to the Hebrides; Mediterranean; S. 
Africa (Christiansen, 1969, p. 37-39). 

Remarks 

Confusion has existed with regard to identification of the 
two East Atlantic species of Atelecyclus , A. rotundatus and 
A. undecinidentatus (Herbst), and was resolved by Forest 
(1958) (Christiansen, 1969). Forest (1958) noted that A. 
undecinidentatus is always wider than long, while A. rotun¬ 
datus is always longer than wide. 
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Figure 27. Tiichopeltarion greggi. A, B, Mottled pattern of circular markings on the remaining cuticle of zfc 108. The majority of zfc 
108 is preserved as an internal mold. C, DM specimen possessing cuticle that shows onset of the mottled pattern. Scale bars equal 1 cm. 
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Figure 28. Atelecyclus undecimdentatus, USNM 121861. Dorsal (A), ventral (B), and orbital (C) views. Scale bar equals 1 cm. 


Atelecyclus undecimdentatus (Herbst, 1783) 
Figure 28 

Cancer undecimdentatus Herbst, 1783, p. 181. 

Distribution 

This species is found only in the East Atlantic Ocean. 
Localities include the Gulf of Gascogne, coast of Gabon, 
and Gambia. Forest (1958) believed the species to be rare 
or absent in the Mediterranean Sea. 

Remarks 

This species differs from Atelecyclus rotundatus pri¬ 
marily by possessing a carapace shape that is wider 
than long. The length-to-width ratios of A. rotundatus 
range from 0.93 to 1.03, while the ratios of A. undecim¬ 
dentatus are from 0.76 to 0.86, respectively (Forest, 
1958). This species is the only atelecyclid that is mea¬ 
surably wider than long. The shape of the carapace 
bears a superficial resemblance to that of Cancer 
Linnaeus. 


Other species 

The following species were not directly observed and 
cannot be verified as belonging to the genus Atelecyclus : 

Atelecyclus rugosas Desmarest, 1822 

Atelecyclus carniolicus (Bittner), 1883 

Atelecyclus illyricus (Bittner), 1883 (Previously referred 
to Cancer.) 

Atelecyclus elegans Ristori, 1896 

Atelecyclus fraasi (Lorenthey), 1909 (Previously referred 
to Cancer.) 

Atelecyclus szontaghi Lorenthey, 1929 in Lorenthey and 
Beurlen, 1929 (This species has since been placed in 
the genus Tasadia carniolica (Bittner, 1884) by 
Janssen and Muller, 1985.) 

Atelecyclus gorodiskii Gorodiski and Remy, 1959 

Only the literature available was used to verify generic place¬ 
ment, but many of the figures did not allow for clear observation 
of the necessary characters. Several of the species have been 
previously recognized as Cancer. A comprehensive study of the 
aforementioned species would be necessary to decipher the cor¬ 
rect generic placement with regard to Cancer ox Atelecyclus. 
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Figure 29. Peltarion spinulosum, USNM 152710. Dorsal (A), orbital (B), and ventral (C) views. Seale bars equal 1 cm. 


Genus Peltarion Jacquinot, 1847 

Atelecyclus White, 1843, p. 345; Nicolet, 1849, p. 175. 
Peltarion Jacquinot, 1847, PI. 8, figs. 1-3; White, 1847, p. 
52; Dana, 1852b, Pt. 1, p. 298; Pt. 2, p. 1425; Stebbing, 
1900, p. 519; Rathbun, 1930b, p. 160. 


Hypopeltarium Miers, 1886, p. 210; Rathbun, 1897, p. 
165. 

Hypopeltarion Ortmann, 1893, p. 421. 

For additional information see Rathbun (1930b, p. 
161-164). 
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Type species 

Peltarion magellanicus Jacquinot, 1847 (= Atelecyclus 
spimtlosus White, 1843). 

Diagnosis 

Carapace suborbicular or broad oval: anterior half 
broader; very convex, strongly deflexed anteriorly; sur¬ 
face rough, ornamented with tubercles, median sutures 
deep. Rostrum horizontal, triangular, tridentate, median 
tooth sometimes larger and more advanced than lateral. 
Anterior and lateral margins toothed, teeth compound 
with triangular outline. Orbits four-toothed. Eye stalks 
slender, curved, capable of concealment within orbits. 
Basal article of antenna very short, second article longer. 
Merus of third maxilliped somewhat longer than wide, 
broadly truncate at insertion of palp. Chelipeds stout. 
Carpus and propodus of legs of subequal length. 
Abdomen of male small, narrow. (Modified from 
Rathbun, 1930b, p. 161.) 

Peltarion spinulosum (White, 1843) 

Figure 29 

Atelecyclus spinulosus White, 1843, p. 345. 

Atelecyclus chilensis Nicolet, 1849, p. 175. 

Peltarion magellanicus Jacquinot, 1847, PI. 8, figs. 1-3, 
1853, p. 83. 

Peltarion spinulosum White, 1847, p. 52; Dana, 1852a, Pt. 
1, p. 304; Cunningham, 1871, p. 494; A. Milne 
Edwards and Bouvier, 1923, p. 306. 

Hypopeltarium spinulosum Miers, 1886, p. 211. 
Hypopeltarion spinulosum Ortmann, 1893, p. 421; Lenz, 
1902, p. 758. 

Occurrence 

Peltarion spinulosum is found in shallow water to 155 m 
(Rathbun, 1930b, p. 161). 

Distribution 

South America, from Uruguay to the Straits of Magellan 
and to the Island of Chiloe, Chile, including the Bay of 
Valparaiso (Nicolet, 1849, p. 175); Falkland Islands; east 
coast of Mexico (Rathbun, 1930b, p. 161). 

Peltarion dextrum (Rathbun, 1898) 

Figure 30 

Hypopeltarium dextrum Rathbun, 1898, p. 277, PI. 6, fig. 2. 
Peltarion dextrum Rathbun, 1930b, p. 161 164, fig. 25. 

Occurrence 

Peltarion dextrum is found at depths of about 462 m 
(Rathbun, 1930b, p. 161). 


Distribution 

East coast of Mexico, off of Cozumel Island, Yucatan 
(Rathbun, 1930b, p. 161). 

Remarks 

Peltarion dextrum appears to be similar to Tricho- 
peltarion, especially with regard to the orbital and anterolat¬ 
eral spines. The one significant difference is the lack of lat¬ 
eral spines in P. dextrum. 

Genus Pteropeltarion Dell, 1972 

Type species 

Pteropeltarion novaezelandiae Dell, 1972. 

Diagnosis 

Carapace pentagonal with simple, long lateral spine on 
each side and moderately elongate rostrum. Rostrum flat¬ 
tened, about one-fifth of carapace length, terminating in 
three broad spines with lateral spines longer than central 
spine, and bearing a group of long, slender, stiff hairs termi¬ 
nally. Carapace surface finely granular, especially toward 
margins. Orbit marked by weak, blunt supra-orbital spine 
and a more strongly developed post-orbital spine. Chelipeds 
in adult females and sub-mature males sub-equal in size 
although even in females right cheliped is hypertrophied. 
Legs long and slender, set with a row of feathery branched 
hairs along upper surface, dactylus with two rows of stiff, 
short hairs. Male and female abdomens of six segments plus 
telson. (Modified from Dell, 1972 p. 55-56.) 

Pteropeltarion novaezelandiae Dell, 1972 
Figure 31 

Measurements 

Length including rostrum, 16.75 nun. Width including lat¬ 
eral spines, 24.5 mm; excluding lateral spines, 11.25 mm. 
Length of right cheliped, 24.25 mm. Length of merus of right 
cheliped, 13.25 mm. Length of dactylus of right cheliped, 7.00 
mm. Length of fourth ambulatory leg, 20.00 mm (Dell, 1972). 

Occurrence 

In deep water, muddy substrates, 499-903 m. The shape 
of this crab, elongate rostrum, and forwardly-placed mouth- 
frame suggests that this crab may burrow into soft substrates 
(Dell, 1972, p. 59). 

Distribution 

In deep water from the latitude of Auckland (37° S) to 
south of Stewart Island (50° S), both east and west coasts of 
New Zealand from 169-176° E (Dell, 1972, p. 56, 59). 

Remarks 

This species has the defining characters of an atelecyclid. 
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Figure 30. Peltarion dextrum , USNM 9558. Dorsal (A) and ventral (B) views. Scale bar equals 1 cm. 



Figure 31. Pteropeltarion novaezelandiae , Cr. 7143. Dorsal (A) and ventral (B) views. Scale bars equal 1 cm. 


It does, however, have other characters that suggest that it 
is a more derived form. Those characters are an elongate 
rostrum and the lack of prominent teeth on the anterolat¬ 
eral margins. 

Genus Krunopeltarion Stevcic, 1993 


Diagnosis 

Carapace subcircular, convex. Lateral teeth triangular, 
apices elongated and narrowed, not sharply pointed. 
Dorsal surface of carapace covered with numerous 
smooth, apically rounded tubercles. One unpaired and sev¬ 
eral paired furrows on dorsal surface of carapace. Sternal 
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sutures four/five, five/six, and six/seven interrupted, 
seven/eight complete. (From Stevcic, 1993, p. 1097.) 

Type species 

Knmopeltarion timorense Stevcic, 1993. 

Measurements 

Length 49.0 mm, 48.0 mm without rostral spines. 
Width 54.2 mm, 44.8 mm without lateral spines (Stevcic, 
1993, p. 1098). 

Occurrence 

The sole specimen, a female, of Knmopeltarion timo¬ 
rense was collected at a depth of 270-300 m (Stevcic, 
1993, p. 1098). Deposited in the Northern Territory 
Museum of Arts and Sciences, Darwin, Australia. 

Distribution 

The one specimen of Knmopeltarion was collected in 
the Timor Sea by the F.V. “Endeavor Pearl” at Station 
Shot 3, 9°46' S, 130°14' E, on 15 September, 1987. Reg. 
No. NTM Cr. 006002. Coll. N.T. Fisheries Department 
(Stevcic, 1993, p. 1098). 

Remarks 

Based on the figures and description of Stevcic (1993), 
the classification of Knmopeltarion as an atelecyclid 
seems appropriate. Antennules fold longitudinally into a 
cavity, and are smaller than the antennae. The moveable 
part of the antenna is well developed, but does not fold 
upon itself. The orbits are made of a series of spines. 
Lateral margins bear teeth that are mostly compound. The 
carapace is not very broad, but is subcircular. The buccal 
region is elongate. 

Sternal sutures four/five, five/six, and six/seven are 
incomplete, and suture seven/eight is complete. This is a 
character state that has not been observed within the 
atelecyclids in the past. However, all of the other charac¬ 
ters conform to the previous diagnosis for the atelecy¬ 
clids, so this feature serves to expand the diagnosis for 
the atelecyclids. 

Observation of the figures available (Stevcic, 1993) 
reveals many morphological similarities between 
Trichopeltarion and Knmopeltarion. The outline, 
described as subcircular, but not entirely figured, would 
resemble that of several species of Trichopeltarion. The 
tridentate rostrum and morphology of the three orbital 
spines is also like that of Trichopeltarion. The long slender 
retractable eyes, antennae and antennule morphology are 
also similar to Trichopeltarion. The lateral spines are 
almost identical to that of T. nobile and T. greggi. 
Although the exact ornamentation type cannot be observed 
from the figure, the spacing and arrangement of tubercles 
on regions can also be observed in Trichopeltarion. The 


single most important, and possibly only, character that 
separates Knmopeltarion from Trichopeltarion is that the 
sternal suture six/seven is incomplete whereas it is com¬ 
plete in specimens of Trichopeltarion. 

The other characters used by Stevcic to distinguish 
Knmopeltarion from Trichopeltarion are actually species- 
level characters or are merely uninformative. Difference of 
tubercle type is a species level character. The lateral teeth 
being compound and triangular at the base is observed in 
several species of Trichopeltarion. Therefore it is not a 
character that distinguishes Knmopeltarion from 
Trichopeltarion. The distinct furrows on the surface of the 
carapace described by Stevcic may be present on other 
atelecyclids, notably Trichopeltarion which has furrows 
created by the large swellings of regions. However, the fur¬ 
rows described by Stevcic (1993) are not illustrated, mak¬ 
ing a comparison difficult. The sternal incomplete suture 
six/seven is a character that by itself distinguishes 
Knmopeltarion from the other atelecyclids. 

Other Genera 

Family Cheiragonidae Ortmann, 1893 
Genus Telmessus White, 1846 

Cancer Tilesius, 1812 (1815), p. 347, PI. 7, fig. 1. 
Cheiragone ? Latreille, 1825, p. 270. 

Cheiragonusl Berthold, 1827, p. 256. 

Telmessus White, 1846, p. 497; Benedict, 1892, p. 223; 
Schmitt, 1921, p. 235; Rathbun, 1930b, p. 150, fig. 21; 
Urita, 1936, p 69-88; Sakai, 1939, p. 434; Sakai, 1976, 
p. 314-315; Hart, 1982, p. 204-205. 

Platycorystes Brandt, 1848, p. 179. 

Cheiragonus Brandt, 1851, p. 147. 

For additional information see Rathbun (1930b). 

Type species 

Cancer cheiragonus Tilesius, 1812 (1815). 

Diagnosis 

Carapace broader than long, strongly pentagonal. 
Lateral margins dentate with compound teeth. Front pro¬ 
jecting between antennae, anterior edge cut into four 
small teeth. Broad tooth at inner angle of orbit. Basal arti¬ 
cle of antenna short, broad and flattened; a triangular 
winglike projection from basal article fills inner hiatus of 
orbit. Epistome with triangular point extending forward 
on median line between antennules. Chelipeds short; 
ambulatory legs moderately long. Sternum of female 
thickened and sculptured around genital openings; lateral 
margins of sixth abdominal segment broadly incised leav¬ 
ing openings fully exposed. Abdomen of male narrow, tri¬ 
angular from fourth segment to tip. (Modified from 
Rathbun, 1930b, p. 150-152.) 
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Figure 32. Telmessits cheiragonus, USNM 47963. Dorsal (A) and ventral (B) views. Scale bar equals 1 cm. 


Telmessus cheiragonus (Tilesius, 1812 (1815)) 
Figure 32 


Cancer cheiragonus Tilesius, 1812 (1815), p. 347. 
Telmessus serratus White, 1846, p. 497. 
Platycorystes ambiguus Brandt, 1848, p. 179. 
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Platycorystes cheiragonus Brandt, 1851, p. 85. 
Cheiragonus hippocarcinoid.es Brandt, 1851, p. 147. 
Cheiragonus cheiragonus Ortmann, 1894, p. 420. 
Telemessus cheiragonus Holmes, 1900, p. 69; Hart, 1982, 
p. 204-205. For additional synonyms of T. cheiragonus 
see Sakai (1976, p. 314). 

Occurrence 

Sand or mud substrates. Usually subtidal, on sandy or 
muddy tideflats, among eelgrass or algae. During breeding 
season, in early spring, they may be found mtertidally on rocks 
covered with algae. Intertidal to 110 m (Hart, 1982, p. 204). 

Distribution 

From northern California to Bering Sea and southward 
from Siberia to Japan (Rathbun, 1930b, p. 152-155). 

Telmessus acutidens (Stimpson, 1858) 

Cheiragonus acutidens Stimpson, 1858, p. 40. 

Telmessus acutidens Miers, 1879, p. 36. 

Cheiragonus cheiragonus Ortmann, 1894, p. 420. 
Telmessus cheiragonus Balss, 1922, p. 98; Yokoya, 1928, 
p. 771; Sakai, 1935, p. 140, fig. 66. For additional syn¬ 
onymies see Sakai, 1976, p. 315. 

Occurrence 

Bottoms of sand or mud; littoral to 50 m deep (Sakai, 
1976, p. 315). 

Distribution 

On the Pacific side of Japan. Species ranges from 
Muroran, Hokkaido southward to Tokyo Bay; on the conti¬ 
nental side, it ranges from the west coast of Hokkaido and 
south of Sakhalin southward to Korea Channel (Sakai, 
1976, p. 315). 

Remarks 

This species appears to be endemic to Japan. 

Genus Erimacrus Benedict, 1892 

Type species 

Platycorystes (Podacanthus) isenbeckii Brandt, 1848 = 
Erimacrus isenbeckii Benedict, 1892. 

Diagnosis 

Carapace longer than broad, elongate oval. Lateral mar¬ 
gins arcuate, armed with seven teeth. Front between anten¬ 
nae with two teeth. A tooth at inner angle of orbit. Antennae 
as in Telmessus. Epistome with a nearly straight anterior 
margin. Chelipeds stout; ambulatory legs very broad and 
spinous. Genital openings of female occupy posterior wall 
of deep depression in sternum and not covered by abdomen. 


Side margins of sixth segment of abdomen not deeply 
incised. Abdomen of male triangular from third segment. 
(Modified from Rathbun, 1930b, p. 155.) 

Erimacrus isenbeckii (Brandt, 1848) 

Figure 33 

Platycorystes ( Podacanthus ) isenbeckii Brandt, 1848, p. 180. 
Platycorystes isenbeckii Brandt, 1851, p. 83. 

Cheiragonus isenbeckii Brandt, 1851, p. 147. 

Erimacrus isenbeckii Benedict, 1892, p. 229, PI. 26, figs. 
5-7, and PI. 27. 

Occurrence 

Bottoms of sand, mud, gravel or broken shell at depths 
from 10 to 200 m (Sakai, 1976, p. 316). 

Distribution 

From Cook Inlet, Alaska, westward and northward to the 
Pribilof Islands (Bering Sea) and Kamchatka, southward to 
Korea and southern Japan (Rathbun, 1930b). For additional 
locality information see Rathbun (1930b, p. 158-159). 

Genus Montezumella Rathbun, 1930 

Remarks 

Montezumella tabulata Rathbun was believed to be an 
atelecyclid (Rathbun 1930a). The fossil material does 
show some apparent morphological similarities with other 
atelecyclids. The supraorbital spines and ornamentation of 
the carapace are atelecyclid characters. However, the 
deep furrows that delineate regions do not seem to be the 
same as in atelecyclids. Also, the rostrum has not been 
described making the observation of a tridentate front 
impossible. 

The genus has been placed within the Cheiragonidae 
by Schweitzer and Salva (2000). The anterolateral spines, 
if present, are worn away, as are the possible lateral 
spines. While characters suggest the possible placement 
of Montezumella in the atelecyclids, the lack of a com¬ 
plete, or near complete, set of defining characters does not 
allow its placement within the Atelecylidae. 

Family Majidae Samouelle, 1819 
Genus Pliosoma Stimpson, 1860 

Type species 

Pliosoma pavifrons Stimpson, 1860 (Figure 14). 
Diagnosis 

Carapace longer than broad, pear-shaped. Orbits com¬ 
prised of a series of spines, directed forward. Chelipeds and 
first two legs long and slender. Last two legs subnatatory. 
Modified from Rathbun (1930b, p. 169). 
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Figure 33. Erimacrus isenbeckii , USNM 54483. Orbital (A), ventral (B), and dorsal (C) views. Scale bar equals 1 cm. 


Distribution 

Cape San Lucas, Baja California, Mexico; ?Carmen 
Island (Rathbun, 1930b, p. 170). 

Remarks 

Until the observations of Guinot (1979, p. 257), the 
genus Pliosorna had been assigned to the Atelecyclidae. 
Stimpson first assigned Pliosorna to the Atelecyclidae, and 
this was followed by Rathbun (1930b, p. 169) and Balss 
(1957, p. 1635). The genus was attributed to the Majidae by 


Guinot (1979). Characters supporting this assignment are as 
follows: The sternal sutures, four/five through seven/eight 
are incomplete as in the Majidae. Also the first pleopod of 
the male is characteristic of the majids. The chelipeds are 
not much longer than the second and third pereiopods. The 
second article of the antenna is well developed. The orbits 
are more or less incomplete. General observations indicate 
that Pliosorna possesses a pear-shaped carapace that is com¬ 
mon in many majids, and a broadened star-shaped sternum 
as in Leurocyclus Rathbun, 1897. 
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Figure 34. Distribution of Trichopeltarion species. (1)7! nobile\ (2—) 7. ovale', (3) 7 fantasticunv, (4) 7. wardi\ (5) 7. balssr, (6) 7. 
intense, (7—) 7. corallinus’, (8) 7. glaucus ; (9) 7. alcockv, (10) 7. elegans’, (11) 7. crosnerv, (12) 7. sagamiensis’, (13) 7. moosai\ (14) 
7. greggi; (15) 7. berglandorum; (16) 7. huziokai; (17) 7. decorus; (18) 7 inflatus’, (19) 7. merrinae; (20) 7. granulosa. The solid 
lines and the dashed lines connect similar numbers and denote a geographic range of the taxon, rather than a single site of occurrence. 


We suggest tentative assignment into the majid subfami¬ 
ly Pisinae, based upon the following characteristics from 
Griffin and Tranter (1986): The supraorbital eave is small 
and weakly developed with no preorbital spine. The postor¬ 
bital process is prominent, and cupped to receive the eye- 
stalk when retracted. Eyestalks are short. There is no inter¬ 
calated spine. The basal article of the antenna is produced 
into a spine that forms the suborbital boundary. 

Family ?Cancridae Latreille, 1803 
Genus Cyclocancer Beurlen, 1958 

Remarks 

Beurlen established the genus based upon Cyclocancer 
tuberculatus from the Miocene of Brazil. The genus was 
proposed as a transition between Cancer and Atelecyclus. 
The figure of the moderately well-preserved specimen 
(Beurlen, 1958, PI. I, fig. 6.) of Cyclocancer is much wider 
than long. On this character alone, Cyclocancer does not 
conform to the revised definition of the Atelecyclidae, but 
appears closer to the Cancridae. However, to properly iden¬ 
tify defining characters, the type specimen would be needed. 
Beurlen's (1958) proposal that Cyclocancer is transitional 
between Cancer and Atelecyclus would suggest that it 
exhibits characters that would make its placement into either 
of the respective families questionable. If Cyclocancer is 


indeed transitional between the two type genera, then it 
should belong in a distinct family. Cyclocancer szontaghi 
has been synonomized with Atelecyclus szontaghi and 
placed into the genus Tasadia camiolica (Bittner, 1884) by 
Janssen and Muller, 1984. 

Family Dakoticancridae Rathbun, 1917 
Genus Avitelmessus Rathbun, 1923 

Type species 

Avitelmessus grapsoideus Rathbun, 1923. 

Remarks 

The genus Avitelmessus was first established as an atele- 
cyclid by Rathbun (1923), but has since been reassigned to 
the Dakoticancridae by Glaessner (1960, p. 46). There are 
several characters possessed by Avitelmessus that do not 
conform to the expanded definition of the Atelecyclidae. 
The body shape is oblong-ovoid, and wider than long. The 
front is not cut into three or four teeth. The anterolateral 
margins do not possess compound teeth. The sternum is 
broad, not elongate ovoid as in typical atelecyclids. 

Conclusions 

A systematic and cladistic study of the Atelecyclidae has 
led to a new and expanded definition of the family. The 
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Figure 35. Distribution of genera within Atelecyclidae, excluding Trichopeltcirion. (1) Atelecyclus\ (2—) Telmessus\ (3—) 
Peltarion ; (4—) Erimacrus ; (5—) Pteropeltarioir, ; (6) Krunopeltarion. 


cladistic analysis of the family on the generic level defines 
probable phylogenetic relationships between the genera, rein¬ 
forces classifications based upon systematic observations, and 
supports referral of several genera, previously placed in the 
family, to other families. The long-standing problem of differ¬ 
entiating Trichopeltarion from Trachycarcinus was resolved 
by redefining the genus; the two genera were synonymized 
into Trichopeltarion. The wide range of variation among 
species within the two previously established genera provided 
a basis for the synonymization, along with the recognition 
that paedomorphic events, namely progenesis, explain many 
morphological differences between species within the genus 
Trichopeltarion. We have assigned genera thought at some 
time in the past to belong to the Atelecyclidae to the appropri¬ 
ate families of Atelecyclidae, Cheiragonidae, Belliidae, 
Thiidae, Majidae, and Dakoticancridae where possible. 

The distribution of the genus Trichopeltarion proves to be 
quite disjunct (Figure 34). All but three of the species are 
found in the Indo-Pacific. The type species, T. nobile, is 
found in the Gulf of Mexico and the Caribbean; T. corallinus 
ranges from Acapulco to the Galapagos Islands; and T. 
intensi, which has been retained in the genus without observa¬ 
tion of a specimen or photo, is known from one locality, Ivory 
Coast, Africa. The other genera within the family are strongly 
concentrated in the Indo-Pacific (Figure 35). All of the genera 
have ranges that include the Pacific, except the type genus 
Atelecyclus, which ranges from Scandinavia to South Africa 
in the Eastern Atlantic Ocean. 
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